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State  of  Ohio,  Office  op  Commissioner  of  Railroads  and  Telegraphs, 

CoLUJrBus,  January  1,  1882. 
To  ERs  Excellency,  Charles  Foster,  Governor  of  Ohio: 

Sir  :     In  accordance  with  the  requirements  of  Section  264,  Revised  Statutes,  I 
have  the  honor  to  submit  herewith  the  Fifteenth  Annual  Report  of  the  Commis- 
sioner of  Railroads  and  Telegraphs. 
I  am,  sir,  very  respectfully, 

Your  obedient  servant, 

H.  Sabine, 
Commissioner  of  Railroads  and  Telegraphs. 


COMMISSIONER'S  REPORT. 


Reports  from  73  dift'erent  roads  have  been  received,  which  show  the 
following  results : 

I.      ENTIRE   LINE  REPORTINO   TO   THIS  OFFICE. 

A  total  of  12,054.632  miles  of  single  track  report  to  this  office,  an  increase  over 
last  year  of  10.365  per  cent. 

The  total  capital  stock  is  $347,709,785.49,  a  gain  of  3.83  per  cent. 

The  capital  stock  per  mile  is  $29,388.64,  a  decrease  of  4.15  per  cent. 

The  total  debt  is  $404,527,998.69,  an  increase  of  12.88  per  cent. 

The  debt  per  mile  is  $33,557.90,  an  increase  of  2.28  per  cent. 

The  total  gross  earnings  are  $96,213,853.41,  an  increase  of  16.73  per  cent. 

The  amount  per  mile  of  gross  earnings  is  $7,981.50,  an  increase  of  5.76  per  cent. 

The  total  net  earnings  amount  to  $34,655,239.36,  an  increase  of  5.86  per  cent. 

The  net  earnings  per  mile  are  $2,895.23,  a  decrease  of  2.35  per  cent. 

The  total  passenger  earnings  are  $20,891,079.13,  being  21.72  per  cent,  of  total  gross 
earnings,  and  an  increase  of  14.63  per  cent. 

The  passenger  earnings  per  mile  are  $1,783.64,  an  increase  of  3.86  per  cent. 

The  total  freight  earnings  amount  to  $69,.507,360.91,  being  72.24  per  cent,  of  gross 
earnings,  and  an  increase  of  16.67  per  cent. 

The  freight  earnings  per  mile  are  $5,766.02,  an  increase  of  5.72  per  cent. 

The  amount  of  mail  earnings  is  S2,182,705..33,  being  2.27  per  cent,  of  gross  earnings, 
and  an  increase  of  21.36  per  cent. 

The  mail  earnings  per  mile  are  $181.07,  a  gain  of  9.96  per  cent. 

The  express  earnings  are  $1,735,405.58,  1.80  per  cent,  of  gross  earnings,  and  a  gain 
of  35.12  per  cent. 

The  express  earnings  per  mile  amount  to  $143.96,  an  increase  of  22.59  per  cent. 

The  "earnings  from  other  .sources"  amount  to  $1,897,300.46,  1.97  per  cent,  of  total 
earnings,  and  22.65  per  cent,  increase. 

The  earnings  per  mile  from  "other  sources"  amount  to  $157.39,  11.12  per  cent, 
increase. 

The  total  operating  expenses  are  $61,313,043.71,  63.72  per  cent,  of  gross  earnings, 
and  an  increase  of  22.51  per  cent. 

The  operating  expenses  per  mile  amount  to  $5,086.27,  an  increase  of  11.09  per 
cent. 

The  expenses  for  maintenance  of  way  and  structures  are  $14,059,005.10,  22.93  per 
cent,  of  total  expenses,  and  a  gain  of  24.10  per  cent. 

The  per  mile  expenses  for  maintenance  of  way  and  structures  amount  to  $1,166.27, 
12.44  per  cent,  increase. 

The  expenses  for  maintenance  of  cars  amount  to  $6,055,610.58,  9.88  per  cent,  of 
total  expenses,  and  an  increase  of  19.74  per  cent. 
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The  per  mile  expenses  for  maintenance  of  cars  are  $502.35,  a  gain  of  8.49  per 
cent. 

The  expenses  for  motive  power  are  $12,574,893.21,  20.51  per  cent,  of  total  expenses, 
and  an  increase  of  30.00  per  cent. 

The  per  mile  expenses  for  motive  power  are  §1,043.16,  a  gain  of  17.79  per  cent. 

The  expenses  for  conducting  transportation  are  $23,768,604.45,  38.76  per  cent,  of 
the  total  expenses,  and  an  increase  of  19.72  per  cent. 

The  per  mile  expenses  for  conducting  transportation  amount  to  $1,971.74,  an 
increase  of  8.47  per  cent. 

The  general  expenses  amount  to  $4,849,156.62,  7.91  per  cent,  of  total  expenses, 
and  an  increase  of  17.35  per  cent. 

The  general  expenses  per  mile  are  $402.26,  a  gain  of  6.33  per  cent. 

II.      PROPORTIONS   FOR  OHIO. 

The  companies  report  5,835.49  miles  of  road  in  Ohio,  an  increase  of  3.20  per  cent. 
The  capital  stock  amounts  to  $185,926,026.17,  an  increase  of  4.80  per  cent. 
The  amount  per  mile  of  capital  stock  is  $31,861.08,  an  increase  of  2.78  per  cent. 
The  debt  amounts  to  $196,302,510.48,  an  increase  of  3.66  per  cent. 
The  debt  per  mile  is  $33,639.42,  an  increase  of  0.45  per  cent. 
The  gross  earnings  amount  to  $45,822,984.64,  an  increase  of  10.87  per  cent. 
The  gross  earnings  per  mile  are  $7,852.30,  an  increase  of  7.44  per  cent. 
The  net  earnings  amount  to  $16,756,107.23,  an  increase  of  6.10  per  cent. 
The  net  earnings  per  mile  amount  to  $2,871.41,  an  increase  of  2.81  per  cent. 
The  operating  expenses  amount  to  $29,301,700.05,  an  increase  of  18.62  per  cent. 
The  operating  expenses  per  mile  amount  to  $5,021.30,  an  increase  of  14.97  per 
cent. 

DELINQUENT    REPORTS 

No  reports  have  been  received  from  the  following : 
The  Cleveland,  Painesville  and  Ashtabula  Railroad  Company,  the 
McComb,  Deshler  and  Toledo  Railroad  Company,  the  Lessee  of  the  Col- 
lege Hill  Railroad,  10  months;  the  Ohio  Southern  Railway  Company,  3 
months ;  and  the  Western  Union  Telegraph  Company.* 

The  neglect  of  the  Western  Union  Telegraph  Company  makes  our 
report  of  Telegraphs  for  this  year  very  meagre,  103,662.68  miles  report- 
inglast  year,  and  but  430.94  miles  this  year. 

LENGTH    OF    LINE    REPORTING    TO   THIS    OFFICE. 

Of  the  lines  lying  wholly  or  partly  in  the  State,  which  report  to 
this  office,  the  single  main  track  and  branches  are  12,054.632  miles  in 
length.  Besides  these,  there  are,  also,  457.465  miles  of  double  track,  and 
2,309.863  miles  of  sidings,  making  a  total  mileage  of  14,821.960  miles. 
Of  this,  5,835.490   miles  of  single  track   are  in  Ohio;  194.02  miles  of 

*  Received  since  this  was  written. 


COMMISSIONER   OF    RAILROADS. 


double  track ;  1,185.98  miles  of  sidings — a  total  of  7,215.49  miles.  The 
increase  over  1880,  of  the  entire  line  of  single  track,  is  1,K'>2.162  miles, 
or  10.365  per  cent.  The  increase  of  the  total  entire  line  is  1,398.680 
miles,  or  10.419  per  cent.  The  increase  of  the  single  track  in  Ohio  is 
180.670  miles,  or  3.195  per  cent.,  and  of  the  total  mileage  in  the  State, 
105.53  miles,  or  1.484  per  cent. 

The  following  is  a  statement  of  the 

Railway  Mileage   in  the  State  each   Year    from    1841   to   1881,  with  the  Per 
Cent,  of  Increase  or  Decrease  for  each  Year. 


Year. 

Miles. 

Per  cent,  of 

increase  or 

decrease. 

Per  cent   of 
total  mileage 
reporting  to 
this  office. 

1841  

36 

84 
84 
84 
84 
84 

129 

274 

274 

299 

572 

890 
1,385 
1,.500 
1,641 
1,869 
1,880 
2,788 
2,897 
2,974 
3,024 
3,024 
3,051 
3,051 
3,176 
3,197 
.3,214 
3,255.92 
3,324.02 
3,374 
3,457.61 
3,786.61 
4,162.97 
4,374  44 
4,460.93 
4,458.98 
4,718.S0 
4,975.98 
4,771.04 
5,654,82 
5,835.49 

1842 

+  183.33 

1843 

1844 

1845 

1846 

1847 

+    53.57 
+  112.40 

1848 

1849  

1850  

+     9.12 
+    91.30 
+    .55.59 
+    55.51 
+     8.30 
+     9.40 
+    13,89 
+     0.59 
+   47.87 
+      3.91 
+     2.65 
+     1.68 

1851  

18.52 

18.53 

1854 

18.55 

18,56 

1857  

1858  

18.59 

1860 

1861  

1862 

1863    

+     0.85 

1864 

1865 

+     4.09 
+     0.67 
+     0.53 
+     1.43 
+     2.09 
+      1.50 
+     2.46 
+     9.52 
+     9  93 

+    i|.98 

—  0.04 
+     5.82 
+     5.45 

—  4.12 
+    18.52 
+     3.20 

1866 

1867 

1868 

1869 

55  47 

1870 

53  70 

52.89 

1872  

51  11 

1873 

56  74 

1874 

57  76 

1875 

55  88 

1876  

55  72 

1877 

56  91 

1878 

5818 

1879*  

55  78 

1880 

51  77 

1881  

4840 

"Returns  incomplete.    There  were  probably  5,000  miles  of  single  track  in  the  State  in  l.s79. 
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There    is  one  county  in  the  State — Morgan — in  which  there  is  no 
railroad  in  operation. 


PRIVATE    RAILROAD?. 

Besides  the  roads  above  referred  to  tliere  have  been  reported  11.23 
miles  of  private  railroads,  belonging  to  companies  engaged  in  mining  or 
manufacturing.  These  roads  are  mostly  on  the  lands  belonging  to  the 
persons  owing  them.  The  construction  and  equipment  of  these  roads 
are  estimated  to  have  cost  $149,400.00. 

INCLINtD    PI  ANES,    ETC. 

Four  inclined  plane  railways,  situated  in  tlie  city  of  Cincinnati, 
have  been  reported.  Their  aggregate  length  is  11.07  miles  of  single 
track  and  6.75  miles  of  double  track.  The  capital  stock  authorized  by 
law,  as  reported,  is  81,350,000,  of  which  $779,600.00  are  paid  up.  The 
cost,  including  equii^ment,  is  reported  to  be  $713,948  37.  The  length 
above  given,  includes  9.75  miles  of  single  track  and  6.75  miles  of  double 
track  of  street  railroad  reported  along  with  these  inclined  planes  and 
ojjerated  by  the  same  parties.  The  law  in  this  State  does  not  require 
reports  to  be  made  bj'  street  railroad  companies.  In  New  York,  how- 
ever, street  railroads  have  been  required  to  report  since  1867. 


RAILWAY    LINES   IN    PROGRESS. 

Many  lines  are  projected  throughout  the  State.  Eight  companies 
have  reported  a  proposed  length  of  1365.93  miles,  of  which  84.50  miles 
are  graded.  Their  capital  stock  authorized  amounts  to  ^37,110,000,  and 
their  funded  debt  actually  issued  is  87,984,000.  Many  roads  are  in  the 
course  of  construction,  which  have  not  yet  made  reports. 


CAPITAL    STOCK. 

The  total  autliorized  capital  stock  of  the  Ohio  railroad  companies 
amounts  to  $422,553,188.92;  an  increase  over  the  previous  year  of  $21,- 
077,799.21,  or  5.247  i:>er  cent.  The  following  is  a  showing  of  the  author- 
ized capital  stock  for  the  last  fourteen  years : 
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Year. 

Total  authorized 
capital  stock. 

Per  cent,  of 

increase  or 

decrease. 

Per  cent, 
paid  up. 

1868                

$175,186,393  26 
179,952,306  01 
205,464,846  25 
245,887,185  71 
298,998,739  71 
322,938,689  71 
368,181,939  71 
335,746,689  71 
337,196,689  71 
366,226,639  71 
368,991,039  71 
382,201,629  71 
401,475,889  71 
422,553,188  92 

98.15 

1869 

+     2.72 
+    14.12 
+    19.67 
+    21.60 
+     8.01 
+    14.01 
—     8.81 
+       .43 
+     861 
+        .76 
+     3.58 
+     5.04' 
+      5.25 

97.85 

1870 

95.83 

1871 

85.56 

1872 

73.29 

1873       

76.52 

1874 

7196 

1875 

79.97 

1876 

80.22 

1877 

75.34 

1878       

74.67 

1879® 

71.97 

1880  

83.42 

1881       .          .     

82.29 

The  amount  of  capital  stock  paid  up  for  the  year  is  $347,709,785.49, 
or  82  29  per  cent,  of  the  amount  authorized.  The  proportion  for  Ohio  is 
$185,926,026.17.  The  following  table  shows  the  growth  of  the  paid  in 
capital  stock  for  the  past  fourteen  years  : 


Year. 

Amount. 

Increase  or 

decrease  per 

cent. 

1868                  

§171,960,942  38 
176,087,825  26 
196,893,555  70 
210,387,148  87 
219,161,127  55 
247,099,912  75 
264,957,620  48 
268,507,543  68 
270,842,187  93 
275,909,790  45 
275,517,493  72 
275,072,278  44 
334,909,089  04 
347,709,785  49 

1869             

+ 
+ 

+ 

+ 

+ 
+ 
+ 

+ 

+ 

2.40 

1870 

11.82 

1871 

6.85 

1872  

4.17 

1873               

12.75 

1874  

7.23 

1875 

1.34 

1876 

.87 

1877        

1.87 

1878          

.14 

1879* 

.16 

1880 

21.75 

1881                     

3.82 

■■■■'  Returns  incomplete. 
DEBT. 

The  iunded  debt  of  Ohio  railroad  companies  amounts  to  8380,063,- 
084.41,  being  an  increase  of  §46,202,183.16,  or  13.84  per  cent,  over  that  of  the 
previous  year.  The  unfunded  debt  amounts  to  $24,464,914.28,  being  a 
decrease  from  that  of  the  preceding  year  of  630,605.11,  or  -^  per  cent. 
The  total  debt  amounts  to  $404,527,998.69,  an  increase  of  $46,171,578  05, 
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or  12.88  per  cent,  over  the  previous  year.  The  companies  report  S718,- 
820.60  of  cash  on  hand,  available  to  the  discharge  of  their  unfunded 
debts.  The  following  table  shows  the  variation  in  the  debts  of  the 
entire  lines  of  road  for  the  past  fourteen  years  : 


Funded  debt. 

Unfunded  debt. 

Total  debt. 

Year. 

Total. 

Per  cent, 
of  increase 
or  decrease. 

Total. 

Per  cent. 
oJ  increase 
or  decrease. 

Amount. 

Per  cent" 
of  in- 
crease or 
decrease. 

S133,l  11,293  88 
155,119,115  82 
155,633,627  09 
171,011,069  57 
217,171,755  12 
238,148,362  04 
257,825,315  .55 
269,470,632  92 
274,208,045  50 
282,495,121  32 
284,4S9,425  82 
152,534,473  04 
333,860,901  25 
380,063,084  41 

88,494,465  73 
31,766,695  98 
5,590,823  46 
6,541,632  33 
10,738,179  72 
15,183,814  38 
19,872,681  92 
32,101,384  31 
29,282,173  93 
25,.533,517  60 
23,182,650  62 
9,427,458  61 
24,495,519  39 
24,464,914  28 

8141,605,759  61 
186,885,811  80 
161,224,450  55 
177,552,701  90 
227,909,934  84 
253,632,176  42 

277.697.997  47 
301,572,017  23 
303,490,219  43 
308,028,638  98 
307,672,076  44 
161,961,931  65 
358.356,420  64 

404.527.998  69 

+  16.53 
+     .33 
+    9.88 
+  26.99 
+    9.66 
+    8.26 

+    1.76 
+    3.02 
+    0.71 
—  46.37 
+  118.87 
+    13.84 

+  273.97 

—  82.40 
+    17.02 
+    G4.16 
+    44.19 
+    28.34 
+   61.53 

—  8.78 

—  9.27 

—  63.65 
+ 159.83 

—  .11 

+   31.97 

—   17.33 

1871 

+    10.12 

1872".. 

+    28.36 

1873 

+    11.29 

1874 

+     9.49 

+      8.69 

+        .60 

1877 

+      1.49 

1878 

—      .12 

1879* 

—  47.36 

+  121.26 

+    12.88 

■  Returns  not  complete. 


The  proportion  for  Ohio  of  the  funded  debt  is  $184,442,691.04,  an  in- 
crease of  $8,014,264.70,  or  4.54  per  cent.  The  proportion  of  the  unfunded 
debt  for  Ohio  is  $11,859,819.44,  a  decrease  of  $1,084,811.16,  or  8.04  per 
cent.  The  proportion  of  the  total  debt  fcr  Ohio  is  $196,302,510.48,  an  in- 
crease of  $6,929,453.54,  or  3.66  per  cent. 
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The  amount  of  stock  and  debt  for  Ohio  is  $382,228,536.65,  an  in- 
crease of  4.021  per  cent,  over  the  preceding  year.  The  proportions  for 
Ohio  of  the  funded,  unfunded  and  total  debts,  and  their  variation  for 
the  fourteen  years  last  past,  are  given  in  the  table  below : 


Funded  debt. 

Unfunded  debt. 

Total  debt. 

Year. 

Proportion  for 
Ohio. 

Per  cent, 
of  increase 
or  decrease 

Proportion  for 
Ohio. 

Per  cent, 
of  increase 
or  decrease. 

Proportion  for 
Ohio. 

Per  cent, 
of  in- 

decrease. 

1868 

$75,206,330  37 
88.037,702  28 
84,137,609  38 
92,.313,475  00 
120,222,072  00 
130,.585,217  48 
136,836,554  76 
144,514,285  60 
147,452,402  24 
152,620,432  72 
158,312,883  88 
77,426,379  99 
176,428,426  34 
184,442,691  04 

+   17.00 

—  4.43 
+     9.72 
+    bO.23 
+     8.62 
+     4.78 
+     5.61 
+      2.03 
+      3.51 
+      3.78 

—  51.03 
+  127.87 
+      4.54 

$4,790,212  10 
18,040,582  40 
3,041,030  72 
3,531,506  30 
5,945,700  98 
9,663,228  30 
15,596,810  57 
16,732,260  64 
18,941,847  82 
18,226,469  06 
12,900,694  86 
4,785,370  60 
12,944,630  60 
11,859,819  44 

$79,996,548  47 
106,078,284  68 
87,178,640  10 
95,844,981  30 
126,167,772  98 
140,248,445  78 
162,433,365  33 
161,247,086  24 
166,394,250  06 
170,846,901  78 
171,213,578  74 
82,211,750  59 
189,373,056  94 
196,302,510  48 

1S69 

+  276.61 

—  83.14 
+    16.13 
+    68.36 
+    62.52 
+    61.40 
+      7,28 
+    13.21 

—  3.78 

—  29.22 

—  62.91 
-1- 173.43 

—  8.04 

-|-   32.64 

1870 

1871 

1872 

—  17.82 
-i-  9.94 
•1-   31  64 

1873 

1874 

-I-"  11.16 
-|-     8  69 

1875 

1876 

1877 

1878 

lS7il<' 

1880 

-  51.98 

1881 

-1-     3.66 

■•■'  Returns  not  complete. 
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STOCK    AND    DEBT. 

The  total  paid  in  stock  and  debt  for  the  past  year  is  $752,237,784.18, 
an  increase  over  the  previous  year  of  $58,972,274.50,  or  8.43  per  cent. 
The  net  earnings  of  the  entire  lines  reporting  this  year  amount  to  4.607 
per  cent,  on  this  stock  and  debt.  The  paid  up  stock  and  debt,  and  the 
percentages  of  the  net  earnings  thereto,  for  each  of  the  past  fourteen 
years,  have  been  as  follows  :         ■    . 


Year. 

Total  paid  in  stock 
and  debt. 

Per  cent,  of 

increase  or 

decrease. 

P.er  cent,  of 

net  earnings 

to  total  stock 

and  debt. 

1868 

$313,566,701  99 
362,973,637  06 
358,118,006  25 
387,939,850  77 
446,859,135  02 
500,732,089  17 
542,655,617  95 
570,079,560  91 
574,332,407  36 
583,937,429  43 
583,189,570  16 
437,072,278  44 
698,266,509  68 
752,237,784  18 

4  628 

1869  

+  15.76 

—  1.31 
+    8.33 
+  15.18 
+  12.05 
+    8.37 
+    5.05 
+    0.75 
+    1.67 

—  0.13 

—  25.06 
+  58.70 
+    8.43 

4  237 

1870 

4.433 

1871 

4.815 

1872 

4.603 

1873 '. 

4.200 

1874 

3.648 

1875 ; 

3.073 

1876 

3.113 

1877 

2.528 

1878 

3.368 

1879» 

4.320 

1880 

4.712 

1881 

4.607 

Returns  not  complete. 


COST   OP    ROAD    AND    EQUIPMENT. 


The  total  cost  of  road  and  equipment  amounts  to  $696,194,896.07,  an 
increase  of  $76,304,295.75,  or  12.309  per  cent.  The  amount  given  is  not 
exact,  owing  to  the  fact  that  several  of  the  companies  are  unable  to 
determine  the  exact  cost  — some  not  having  kept  accurate  accounts — 
and  others  having  purchased  their  roads  at  judicial  or  other  sales,  the 
original  cost  not  being  l^nown.     For  the  past  fourteen  years  the  cost 
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reported  has  been  as  follows.     The  same  remark  concerning  their  exact- 
ness applies  to  each  : 


Entire  line. 

Proportion  for  Ohio. 

Years. 

Amounts. 

Per  cent  of 
increase  or 
decrease. 

Amounts. 

Per  cent. 
of  increase 
ordecr'se. 

1868  ....             .      . 

$302,569,874  04 

321.666.115  45 

333.496.116  86 
365,778,316  25 
388,113,494  48 
462,094,996  87 
484,268,484  79 
496,224,906  76 
505,937,839  46 
510,073,423  73 
509,828,582  84 
509,407,151  55 
619,890,600  32 
696,194,896  07 

fl67,036,614  51 
176,455,722  84 
176,142,084  01 
188,152,405  56 
206,352,805  71 
258,400,155  25 
272,937,812  29 
278,314,012  48 
283,090,404  39 
288,459,168  47 
280,779,414  71 
260,236,685  33 
312,459,197  30 
343,091,394  64 

1869 

+     6.31 
+     3,67 
+    9.68 
+    6.11 
+  19.06 
+    4.79 
+     2.47 
+     1.96 
+       .82 

—  .05 

—  .08 
+  21.69 
+  12.31 

+     5.64 

1870 

—      .18 

1871 

+     6.82 
+     9.69 
+  25.22 
+     5.63 
^     1 97 

1872 

1873 

1874 

1875 

1876 

+     3.35 

+     1.89 

2  66 

1877 

1878 

—    7  32 

1880 

+  20.06 
+     9.80 

The  proportion  of  the  cost,  for  Ohio,  is  $343,091,394.64,  an  increase 
over  the  jirevious  year,  of  $30,632,197.34,  or  9.80  per  cent. 


STEEL    RAIL. 

6,199.77  miles  of  steel  rails  are  laid  upon  the  Ohio  railroads,  or  51.43 
per  cent,  of  the  single  track  of  the  entire  line.  This  is  an  increase 
over  the  previous  year  of  1,480.43  miles,  or  31.37  per  cent.  The  miles 
laid  with  steel  rails  in  Ohio  number  3,204.42,  being  54.91  per  cent,  of 
the  single  track  in  the  State. 

The  total  mileage  of  the  United  States,  as  given  by  Poor,  for  1880,  is 
93,669.50,  of  which  33,679.66  miles,  or  35.95  per  cent.,  are  laid  with  steel 
rails. 

The  increase  of  steel  rail  within  the  State  for  the  last  }'ear  has 
been  352.12  miles,  or  12.34  per  cent. 
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For  the  past  seven  years,  the  following  showing,  concerning  the 
miles  laid  with  steel  rails,  is  made  : 


Entire  line. 

In  Ohio. 

Year. 

"3  ■'3 

03 

Is 

s  a 

2^ 
g  a 

»  a 
PL, -53 

gl 

1875         

1,433 

1,920 

2,553 

2,842 

3,551 

4,719.34 

6,199.77 

17.43 
23.99 
30.78 
33.23 
41.52 
43.21 
51.43 

745 

954 

1,236 

1,503 

1,893 

2,852.30 

3,204.42 

16.70 
21.39 
26.18 
30.20 
39.70 
50.52 
54.91 

1876   

27.15 
32.97 
11.32 
24.95 
32.91 
31.37 

28.32 

1877            

29  56 

1878       

22  41 

1879*  

25.95 

1880          

50.68 

1881     

12.34 

RAILROAD   TELEGRAPH    LINES. 

There  are  12,154.15  miles  of  telegraph  upon  the  lines  of  road 
operated  by  Ohio  Railroad  Companies.  This  is  an  increase  of  769.06 
miles,  or  6.754  per  cent.  The  proportion  for  Ohio  is  6,369.86  miles,  an 
increase  of  437.11  miles,  or  7.368  per  cent.  The  growth  for  the  past 
seven  years  has  been  as  follows  : 


Entire  line. 

In  Ohio. 

Year. 

• 

Miles. 

Per  cent,  of 

increase  or 

decrease. 

Miles. 

Per  cent,  of 
increase  or 
decrease. 

1875              

1,102 

1,144 

9,061 

9,450 

9,107 
11,385.09 
12,154.15 

608 

627 
4,876 
5,822 
5,785 
5,932.75 
6,369.86 

1876       

+      3.81 
+  692.05 
+      4.29 
—      3.63 
+     25.01 
+      6.75 

+      3.12 

1877              

+  677.67 

1878       

+     19.40 

1879' 

1880        

—        .63 
■+      2.55 

1881             

+      7.37 

'  Returns  not  camplete. 
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The  following  roads  have  the  3-feet  gauge  : 
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Names. 


Alliance  &  Lake  Erie  R.  R 

Bellaire  &  South-western  Railway 

Chagrin  Falls  &  Southern  Railroad 

Cincinnati  &  Eastern  R.  R 

Cincinnati,  Georgetown  &  Portsmouth  R.  R, 

Cincinnnti  Northern  R.  R 

Cincinnati  &  Westwood  R.  R 

College  Hill  R.  R 

Columbus,  Washington  &  Cincinnati  R.  R... 

Connotton  Valley  Railway 

Painesville  &  Youngstown  R'y 

St.  Clairsville  Northern  R'y 

St.  Clairsville  R'y 

Toledo,  Delphos  &  Burlington  R.  R 

Totals 


Length  of  track  in  Ohio. 


Single  . 
track. 

Sidings, 
&c. 

Total 
miles. 

25.00 

42.00 

5.00 

87.00 

28.60 

24.20 

5.63 

6.00 

20.18 

60  20 

61.80 

3.50 

6.65 

314.40 

690.16 

1.00 
1.32 

26.00 

43.32 

500 

2.3i 

1.10 

1.00 

.33 

89.31 

29.70 

25.20 

5.96 

6  00 

.07 
6.78 
5.35 

20.25 
66.98 
67.15 
3  50 

.35 
16.23 

35.84 

7.00 
330.63 

726.00 

This  is  an  increase  over  last  year,  of  the  single  track,  of  129.95 
miles,  or  23.2  per  cent. 

The  gauge  of  other  tracks  varies  from  56,  56.50,  56.75,  67,  to  58 
inches. 


BALLASTING    AND    WEIGHT    OF    RAIL    PER    YARD. 

There  are  5,156.3.5  miles  of  ro§d  reported  ballasted.  Some  are  wholly 
ballasted,  others  only  in  part,  and  some  not  at  all.  For  the  particular 
description  of  the  road  and  their  ballast,  reference  is  made  to  the  en- 
gineer's report.  The  weight  of  steel  rail  laid  on  the  road  varies  from 
30,  35,  37^,  40,  50,  52^,  53,  56,  60,  65,  to  67  pounds  per  yard.  The  greater 
part  is  laid  with  60-pound  steel.  The  iron  rail  varies  also  between  30 
and  60  pounds  per  yard,  the  greater  part  being  of  56  and  60-pound  iron. 


FENCING,    BRIDG-  S,    TRESTLES    AND    TUNNELS    IN    OHIO. 

The  total  number  of  miles  of  single  fence  reported  is  7,184.2.     This 
is  not  exact.     Some  of  the  roads  report  all  fenced  without  giving  the 
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miles,  and  others  report  the  number  of  miles  "  not  known."  The  miles 
reported,  however,  are  1,518.2  more  than  last  year,  or  an  increase  of  26.8 
per  cent. 

There  are  1,54-5  railroad  bridges  in  the  State.  Their  aggregate 
length  is  139,095.2  feet.  Of  these  bridges,  942  are  wooden,  with  an  ag- 
gregate length  of  90,594.1  feet.  The  greatest  age  of  the  wooden  bridges 
is  21  years.  There  are  two  roads  that  report  bridges  of  this  age,  viz.: 
the  P.,  C.  &  St.  L.  and  the  Cincinnati  and  Muskingum  Valley  Rail- 
ways. 

There  are  276  iron  bridges,  64  more  than  last  year.  Their  aggregate 
length  is  30,399.  feet,  5,465.1  feet  more  than  last  year.  The  C,  C, 
C.  &  I.  R'y  Co.'  reports  the  oldest  iron  bridges — 40  years.  The  Central 
Ohio  R.  R.  Co.  reports  iron  bridges  of  29  years  of  age.  The  N.  Y.,  P.  &• 
0.  R.  R.  Co.,  some  26  years  old.     The  Iron  R.  R   Co.,  20  years. 

There  are  153  combination  bridges,  with  an  aggregate  length  of 
6,694.4  feet.  The  oldest  are  reported  by  the  Cleveland  and  Pittsburgh 
R.  R.,  and  are  30  years  of  age. 

There  are  also  168  stone-arch  bridges,  with  an  aggregate  length  of 
11,207.6  feet.  The  oldest — 30  years — is  reported  by  the  Cleveland  and 
Pittsburgh  R.  R.     There  are  others  28,  26  and  20  years  of  age. 

Besides  these,  there  are,  also,  6  pile  bridges  on  the  P.  F't.  W.  and 
C.  R'y,  renewed  every  five  years. 

There  are  2,139  trestles  in  the  State.  Their  aggregate  length  is 
269,951  feet.  The  longest,  4,130  feet,  is  found  on  the  Toledo,  Canada 
Southern  and  Detroit  R'y.  The  oldestj  14  years,  is  on  the  Dayton  and 
Michigan  Railroad.  The  highest,  90  feet,  is  on  the  Marietta  and  Cin- 
cinnati Railroad. 

There  are  38  tunnels  in  the  State — 16  are  stone,  7  brick,  and  15 
wood.     Their  aggregate  length  is  27,940  feet. 

The  particulars  in  regard  to  the  C(»idition  of  these  ''characteristics" 
are  given  in  the  engineer's  reports  under  the  various  roads. 

ROLLING   STOCK. 

The  following  table  shows  the  rolling  stock  that  has  been  in  use 
each  year,  for  the  last  seven  years  : 


COMMISSIONER   OF    RAILROADS. 


17 


Rolling  stock. 


Year. 


I  ^ 

1875.... !  142 

1876 132 

1877 W 

1,S7S I  88 

1879* i  61 

1880 105 

1881 104 


^ 

y.  Ml 
.521 

I^ 

O 

2,321 

1,006 

47,314 

2,452 

2,397 

501 

1,064 

48,762 

1,263 

2,407  • 

462 

1,070 

48,485 

1,824 

2,413 

479 

1,047 

50,152 

1,617 

2,135 

428 

902 

44,487 

3,216 

2,650 

619 

1,207 

58,995 

2,167 

2,916 

612 

1,343 

80,734 

2,586 

'  Returns  incomplete. 

In  1S80  the  avurau'e  number  of  cars  per  locomotive  was  a  little  less 
than  24:  tiiis  year,  a  little  more  than  "29. 

GRlDE    CROSSING?. 

There  are  "i-^^  railniail  tjrade  cro.«sings  reported,  or  126  actual  cross- 
in<rs,  and  41  that  are  either  above  or  below  grade.  At  these  grade  cross- 
inas  there  have  been  24  collisions. 

There  are  0,216  highway  crossings  at  grade  in  the  State,  only  297 
of  which  are  i>rotected  by  gates  or  Hagnien.  At  these  crossings  27  persons 
have  been  killed  and  24  injured  during  the  past  year.  There  are  360 
crossings  above  grade,  and  196  below.  Out  of  the  360  crossings  above, 
198  are  reported  as  being  on  bridges  that  are  18  feet  or  more  above  the 
track,  while  14  are  less  than  18  feet  above  the  track. 


STATIONS. 

The  Ohio  railroads  own  2,371  freight  and  passenger  stations ;  1,458 
have  telegraph  communication,  1,246  of  which  are  operated  by  the  rail- 
road companies.  Of  the  total  number  of  stations  1,464  are  in  Ohio,  891 
liaving  telegraph  communication,  766  being  operated  by  the  railroad 
companies  themselves. 
2        R.  R.  C. 
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EMPLOYES. 


The  following  is  a  table  showing  the  emplo^yes  of  railroads  in  Ohio 
for  the  past  fourteen  years,  and  of  the  entire  line  for  the  past  nine  years, 
together  with  the  average  number  of  employes  per  mile  of  road  operated 
for  the  past  fourteen  years : 


Year. 

Entire  line. 

Proportion  for 
Ohio. 

Average  number 
of  employes  per 
mile  of  road 
operated  (near- 
est whole  num- 
ber). 

1868 

19,884 
21,732 
21,895 
21,193 
25,393 
29,433 
27,711 
27,716 
26,433 
26,502 
2.5,146 
22,9  9 
29,498 
34,460 

6. 

1869 

7. 

1870 

7. 

1871  

6. 

1872  

7. 

1873 

57,406 
50,872 
48,216 
51,379 
49,600 
47,294 
41,260 
62,171 
75.312 

1874 

6. 

1875     

6 

1876  

6. 

1877  

6. 

1878   

1879'  

1880 

5. 

1881  

6. 

'Returns  not  complete. 


LOSSES,    DA.MAGES,    ETC..    PAID. 

The  amount  paid  for  losses  of  and  damages  to  goods  and  baggage  on 
the  Ohio  railroads  during  the  past  year  was  §163,931.85.  The  following 
is  the  statement  for  9  j-ears  : 
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Year. 


1873 ." $294,106  82 


1874.. 
1875.. 
1870.. 
1877.. 
1878., 
1879., 
1880. 
1881. 


Total 

Average  per  year  , 


287,272  44 
244,403  89 
177,699  34 
128,46.5  66 
114,948  61 
85,016  44 
152,349  14 
163,931  85 


SI, 648, 194  39 
$183,132  71 


—  2.32 

—  14.99 

—  27.29 

—  27.70 

—  10..52 

—  26.04 
+  79.19 
+     7.60 


For  injuries  t"  passengers,  employes  and  others,  the  following  amounts 
were  paid  during  the  past  nine  years : 


For  injuries  to — 


Year. 


Passengers. 


1873. 
1874. 
1875. 
1876. 


$32,153  62 

23,161  69 

14,698  58 

9,024  65 

1877(a)  i     3.87,804  79 

6,473  95 
36,064  62 
20,687  45 
32,859  78 
$512,929  13 
$56,992  12 


Employes.  Others. 


1878., 
1879., 
1880. 
1881. 


Totals , 

Average  per  year. 


$35,687  92 
84,923  90 
71,010  32 
45,549  60 
85,971  96 
20,263  35 
37,714  03 
30,315  41 
43,383  ^l 


164,785  45 
9,565  39 
7,133  15 

25.487  05 
6,956  24 

26,122  12 
9,074  25 
7,395  85 

22,638  92 


Total. 


$454,819  70  1    Sng.loS  42 
$50,535  52  i       19,906  49 


$132,626  99 

117,650  98 

92,842  05 

80,061  .30 

430,732  99 

52,859  42 

82,852  90 

58,398  71 

(6)99,033  07 


$1,147,0.58  41 
$127,450  93 


(tt)  Ashtnbnln  lii^^flster  hni'pcncd  this  year — 89  were  killed  and  03  injured. 

(^)  This  total  is  greater  than  sum  of  other  tliree,  l^ecaiise  some  roads  reiMirted  only  total. 
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The  following  is  a  tabulated  statement  of  the  animals  killed  by 
railroad  companie.s  during  the  past  nine  years,  and  the  amount  of  dani- 
raage  j)aid  by  them  therefor  : 


Year. 

i 
s 

o 

K 

J 

a. 

1 

Damages 
paid. 

Increase  or 
decrease 

per  cent,  of 

damages 

paid. 

1873  

227 
285 
247 
250 
181 
190 
116 
186 
187 

27 
41 
21 
24 
33 
14 
13 
10 
21 

1,099 
1,550 
1,055 
752 
484 
559 
393 
663 
602 

590 
603 
472 
424 
251 
355 
217 
588 
795 

241 

324 
232 
209 
277 
198 
200 
376 
294 

$33,364  78- 
57,547  15 
35,668  68 
36,356  91 
24,092  32 
25,836  49 
14,127  47 
21,765  13 
27,009  19 
$275,768  12 

§30,640  90 

1874     

--  72.48 

1875  

—  38.02 

1876 

-  1.93 

1877 

—  33.73 

1878   

--  7.24 

1879 

—  45.32 

1880 

1881 

-,-  54.06 
--  24.10 

Xotal   

1,869 

207| 

204 
32? 

7,157 
755? 

4,295 

477| 

2,351 
261| 

Average 

Total  number  of  animals  killed  in  nine  years 15,876 

Average  per  year 1,764 

Average  per  day 4.83 

Losses  on  goods  and  baggage  paid  in  nine  yeais $1,648,194  39 

Losses  for  injuries  paid  in  nine  years 1,147,058  41 

Losses  for  animals  killed  paid  in  nine  years 275,768  12 


Total  losses  paid  in  nine  years $3,071,020  92 

Average  per  year 341,224  55 

Out  of  192  derailments  of  trains  during  the  past  year,  16  have  been 
caused  by  animals  being  on  the  track. 


TRAIN    AND    CAR    MILEAGE. 


The  follovi'ing  tables  show  the  classified  train  mileage  and  oar  mile- 
age, with  the  percentages  of  the  total,  and  the  per  cent,  of  increase  or 
decrease  for  the  past  nine  years : 
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FUEL    CONSUMED. 


During  the  year  122,536  cords  of  wood  and  2,327,834  tons  of  coal, 
costing  $4,655,993.68,  were  consumed  upon  Ohio  railroads.  This  is  a 
decrease  in  the  cost  of  fuel  for  this  year  from  that  of  the  previous  one  of 
$97,419  25,  or  2.5  per  cent. 


PASSENGER   TRAFFIC. 


The  following  is  a  statement  of  the  passenger  traffic  for  the  past 
fourteen  years  : 


I  Increase  or 
Number,     decrease  per 
cent. 


9,436,416 

1869 10,361,078 

1870 11,883,657 

1871 12,000,000 

1872 i  12,068,832 

I 

1873 j  13,885,688 

1874 i  15,487,294 

I 

1875 17,193,948 

1876 1  18,175,963 

1877 i  17,297,852 

1878 16,626,151 

1879- !  1.5,040,878 

1880 20,475,093 

1881 1  22,830,441 


9.80 

14.70 

.90 

.57 

15.05 

11.53 

11.02 

5.61 

4.83 

3.88 

9.53 

36.13 

11.50 


Number  of 

passengers 

carried  one 

mile. 


Increase  or 

decrease  per 

cent. 


470,284,462 
555,189,996 
413,419,943 
549,515,164 
605,614,937 
621,887,641 
654,804,294 
653,184,018 
697,097,680 
591,003,887 
542,614,915 
767,870,514 
920,108,052 


—  18.05 

—  26.54 
-1-  32.81 
-I-  10.21 
-'-  2.68 
-r  5.29 

—  .25 
-[-  6.72 

—  15.22 

—  8.19 

—  -  41.51 
-!-  19.82 


g  P<g 
O  u  ^ 
p.  o  a 
^  Aft 


Cents. 


3.317 
3.026 
3.957 
2.965 
2.838 
2.769 
2.599 
2.524 
2.237 
2.477 
2.479 
2.373 
2.336 


■•■  Returns  incomplete. 

From  this  table  it  will  be  noticed  that  there  has  been  an  almost 
continual  decrease  in  the  rate  received  per  mile  from  3.3  cents  in  1869, 
to  2.3  cents  in  1881. 
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FBEIfiHT    TRAFFIC. 

The  total  tonnage  for  the  year  amounts  to  55,279,369  tons,  an  increase 
over  the  previous  year  of  6.768,183  tons,  or  13.952  per  cent.  Of  this  total 
there  are  reported  29,531,238  tons,  or  53.422  per  ceht.  of  local  freight,  and 
20,449,230  tons,  or  36.992  per  cent,  of  through  freight ;  of  the  remainder 
it  is  prohable  that  about  60  per  cent,  were  local  and  40  per  cent,  through 
freight. 

The  following  table  show.s  the  growth  of  the  freight  traffic  of  Ohio 
railroads  for  the  past  fourteen  years  : 


Local. 

Through. 

Total.               \            Ton— miles. 

1 

?1 

Year, 

Per  cent, 
of  total. 

Tons. 

p 

(£  = 

Tons.  * 

Percent, 
of  incr'se 
or  decr'se. 

o 
§■ 

ii 

1868 

1,418,878 
7,990,105 
7,847,083 
8,874,169 
12,062,392 
19,384,982 
18,374,756 
15,499,097 

85.85 
54.88 
52.79 
57.38 
■57.48 
72.94 
69.10 
60.19 

233,823 
6,569,599 
5,938,902 
6,281,364 
6,109,207 
7,204,580 
7,824,679 
G,5'44,589 
7,075,631 
9,098.618 
10,921,055 
12,989,884 
18,554,747 
20.449,230 

Cents. 

1860 

45.12 
40.62 
40.62 
29.11 
27.06 
30.90 
25.41 
24.11 
29.99 
34.22 
38.79 
38.24 
36.99 

14,559,704 
14,864,598 
15,464,340 
20,983,068 
26,589,562 
26,199,433 
25,750,501 
29,348,799 
30,338,004 
31,909,172 
33,487,248 
48,511,186 
.55,279,369 

-i-  f 80.96 
-1-      2.05 
--      4.03. 
-1-    35.68 
-:-    26.72 

—  1.46 

—  1.71 
-1-    13.58 
-1-      3.37 
-1-      5.17 
-i-       4.94 
-;-    44.86 
■1-    13.95 

1,332,307,931 

2.446 

-  -  ''5.57 

1.993 

1871 

2.216 

1872 

2,923,292,084 
3,420,889,453 
3,717,622,979 
3.431,745,707 
3,799,397,649 
4,146,926,306 
4,286,378,592 
4,914,503,869 
6,655,562,182 
7,607,215,616 

-;-  64.78 
-!■  17.02 
-1-    S.67 

—  7.69 
-1-  10.71 
-1-    9.15 
-,-    3.36 
-1-  14.65 
■1-  36.43 

-  -  14.30 

1.569 

1873.     ..  . 

1.566 

1874 

1875 

1.334 
1.259 

1876 

14,648,719        49.91 
16,755,046  j    .55.23 
16,050,210       50.30 
17,152,825      51  ..52 
25,797,015       53.18 
29,531,238       .53.42 

1.117 

1878 

.961 

lS7'Jt 

1880 

.815 
.896 

ISjl 

'  Some  roads  reported  only  total. 
^  Returns  Incomplete. 


From  this  table  it  will  be  seen  that  there  has  been  almost  a  con- 
tinual decrease  in  the  rate  per  ton  per  mile  received,  from  2.4  cents  in 
1869,  to  0.9  cents  in  1881. 
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28  ANNUAL   REPORT. 

From  the  preceding  table,  it  will  be  seen  that  coal  and  agricultural 
products  have  heretofore  made  up  about  one-half  of  the  freight  tonnage, 
each  forming  about  25  per  cent.  Lumber  and  merchandise  form  about 
equal  amounts,  each  being  a  little  more  than  7  per  cent.  Live  stock 
and  manufactures  each  have  formed  about  5  per  cent. 

GROSS     EARNINGS.  ' 

The  gross  earnings  of  Ohio  railroad  companies  for  1881  have  been 
greater  than  any  previous  year,  and  have  aggregated  $96,213,853.41, 
being  an  increase  over  1880  of  $13,785,991.61,  or  16.725  per  cent.  The 
proportion  for  Ohio  for  the  past  year  was  $45,822,984.64,  an  increase 
over  the  previous  year  of  $4,493,684.16,  or  10.873  per  cent. 
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From  the  preceding  table  it  will  be  seen  that  the  passenger  earn- 
ings are,  on  an  average,  25  per  cent,  of  the  gross  earnings,  and  the 
freight  about  70  per  cent. 


PROPORTION    FOR   OHIO. 


The  following   is  a  statement  of  the   proportion  for  Ohio  of  gross 
earnings  during  the  past  fourteen  years: 


Year. 

5 

o 

s 

Per  cent,  of  in- 
crease or  de- 
crease. 

1868      

$28,788,827  28 
30,136,663  27 
27,909,308  39 
30,384,.518  27 
34,257,799  67 
38,175,332  39 
37,177,129  74 
35,254,117  60 
34,119,049  16 
31,057,026  66 
32,226,634  46 
27,496,974  77 
41,329,300  48 
45,822,984  H4 

1869  

+  4.68 

1870 

—  7.39 

1871  

-  8.87 

1872 

+  12.74 

1873 

-^  11.43 

1874 

—  2.61 

1875 

—  5.17 

1876 

—  3.22 

1877 

—  8.97 

1878 

-^    3.76 

1879* 

—  14  67 

1880 

+  50.34 

1881  

-^  10  87 

32 
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34  ANNTJAI,  EEPOET. 

From  the  i^receding  showing  it  will  be  seen  that  the  maintenance  of 
way  and  structures  has  not  varied  materially  from  25  per  cent,  of  the 
total  operating  expenses,  but  with  a  slight  tendency  gradually  to 
decrease.  The  motive  power  has  averaged  a  little  more  than  15  per 
cent,  of  total,  and  conducting  transportation  about  40  per  cent.  There 
seems  to  have  been  no  regularity  in  the  expenditures  for  "maintenance 
of  cars,"  "motive  power,"  or  "general  expenses."  It  will  be  noticed 
also  that  the  operating  expenses  have  been  on  an  average  70  per  cent, 
of  the  gross  earnings,  but  for  the  last  four  years  they  have  been  below 
that  average. 

NET    EARNINGS,    INCOME,    ETC. 

The  net  earnings  of  the  railroads  of  the  State  have  been  $34,677,- 
668.21,  an  increase  of  $1,917,917.46,  or  5.85  per  cent.  The  total  deficits 
amount  to  $22,328.85,  or  $3,443.00  less  than  last  year.  The  rentals  paid 
amount  to  $11,311,846.14,  being  an  increase  of  $2,027,780.53,  or  about  22 
per  cent,  over  the  previous  year.  The  net  income  over  operating 
expenses  ami  rents  paid,  amounts  to  $23,831,120.69,  an  increase  of 
$250,281.92 — about  one  per  cent.  Eleven  roads  report  a  loss  in  operating 
of  $609,321.86.  The  net  earnings,  minus  the  deficits,  have  been  4.607  per 
cent,  of  the  total  paid  in  stock  and  debt  during  the  year.  And  by  a  reference 
to  the  table  given  below  it  will  be  remarked  that  the  net  earnings  have 
averaged  four  per  cent,  of  the  capital  stock  and  debt,  during  the  past 
fourteen  years,  the  lowest  being  2.5  for  1877,  and  the  highest  4.8  for 
1871.  It  will  also  be  noted  that  the  net  earnings  have  averaged  about 
31  per  cent,  of — the  gross  earnings. 
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Entire  line. 

Proportion  for  Ohio. 

Year. 

Amounts. " 

2 

"o  ^ 

^J    to 

a  a 
Sg 

0)  a> 

O   0! 

il 

i 

.9  6 

0)   O 

Ph 

Amounts. 

ii 
is 

(D    O 

1868 

1869 

$14,198,688  12 
15,379,212  81 
15,875,480  90 
18,8.54,751  44 

(a)  20,568,369  91 
21,031,655  18 
19,798,169  37 
17,515,686  94 
17,879,438  31 
14,768,342  61 

(b)  19,644,431  90 

(c)  18,881,422  78 

(d)  32,733,878  90 

(e)  134,655,239  36 

30.13 

30.09 
30.01 
31.87 
31.38 
28.08 
27.91 
27.16 
28.25 
25.77 
32.80 
32.96 
39.71 
37.06 

4.528 
4.237 
4.433 
4  815 
4.603 
4.200 
3.648 
3.073 
3.113 
2.528 
3.368 
4.320 
4.722 
4.607 

-1-         8.32 
-1-         3.23 
-1-       18.77 
-1-         9.09 
-!-        2.25, 

—  10.62 

—  11.58 
-1-         2.07 

—  17.40 
-1-       33.02 

—  3.88 
-1-       73.37 
-1-        5.86 

$8,113,708  85 

9,045,072  02 

8,486,930  46 

9,608,295  70 

10,755,060  29 

10,873,448  22 

10,113,855  89 

9,681,059  46 

9,714,483  85 

8,079,229  02 

10,525,589  92 

9,258,824  10 

15,792,740  08 

16,766,107  23 

-I-     11.48 

1870 

—      617 

1871 

--     13  21 

1872 

1873 

-1-     11.93 

-•■-      1.10 

1874 

1875. 

—  2.21 

—  4  28 

1876 

-i-      034 

1877 

16  83 

1878 

1879 

-1-     30.28 
12  03 

1880 

-1-     70  57 

1881 

-1-       6 10 

"  The  amouDis  given  in  this  column  are  those  given  in  the  various  reports,  minus  the  deflcita 
there  given. 

I  (a)  The  difference  between  operating  expenses  and  gross  earnings  is 420,489,390  24 

(b)  "  "  "         19,.555,695  59 

{()■{     c)  ■■  "  "         19,037,239  39 

I  (d)  "  "  ■•         32,382,968  79 

I  (e)  ■'  "  •'  34,900,809  70 

(f)  These  discrepancies  have  arisen  by  some  companies  not  having  given  tlieir  net  earnings  in 
their  reports. 

INTEREST    AND    DIVIDENDS. 


The  amount  of  interest  paid  on  bonds  during  the  past  year  is 
$12,563,325.25,  an  increase  of  887,154.92—0.7  per  cent.  The  dividends 
paid  amount  to,  on  general  stock,  $8,377, 307.'')2 ;  on  preferred,  $690,- 
877.00;  total,  $9  068,184.52,  an  increase  of  $650,392.10-7.72  per  cent. 
The  following  companies  report  dividends  paid  during  the  year,  as 
follows : 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Name  of  Company. 


Central  Ohio 

Cincinnati,  Hamilton  &  Dayton 
Cin.,  Indianapolis,  St.  Louis  &  Chi... 

Cin.,  Sandusky  &  Cleveland 

Clev.,  Col.,  Cin.  &  Indianapolis 

Cleveland  &  Mahoning  Valley 

Cleveland  &  Pittsburgh 

Columbus  &  Hocking  Valley 

Columbus  &  Xenia 

Dayton  &  Michigan 

Iron 

Lake  Shore  &  Michigan  Southern... 

Lawrence 

Little  Miami 

Massillon  &  Cleveland 

Pittsburgh,  Ft.  Wayne  &  Chicago... 

Sandusky,  Mansfield  and  Newark... 

Total 


Dividends  paid  on  stock. 


General. 


Amounts. 


§159,074  50 

70,000  00 

180,000  00 


749,540  00 

262,067  00 

786,891  48 

185,062  00 

150,048  80 

36,002  74 

11,989  50 

3,957,320  00 

36,000  00 

370,976  00 

9,782  50 

1,380,000  00 

32,553  00 


Per  cent. 


6.50 
2.00 
6.00 


Preferred. 


Amounts. 


$24,693  00 


25,731  00 


5,377,307  52 


5.00 
9.50 

7  and  10 

Not  given 
8.40 
3.50 

Not  given 
8.00 
8.00 
8.00 
5.00 
7.00 

Not  given 


490,203  00 


$690,877  00 


Per 
cent. 


6.00 


8.00 


10.00 


7.00 


Besides  these  dividends,  there  have  been  paid  by  the  Ohio  railroad 
companies  $92,763.55  interest  upon  the  floating  debt,  and  $754,825.98  of 
the  principal  thereof;  §2,399,596.08  have  been  paid  into  the  sinking 
fund  or  applied  in  canceling  bonds.  The  following  table  shows  the 
interest  and  dividends  paid  during  the  past  fourteen  years  : 
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Interest  on  bonds, 
including  taxes. 


Dividends. 


1868. 
1869. 
1870., 
1871.. 
1872., 
1873.. 
1874.. 
1876.. 
1876.. 
1877.. 
1878.. 
,1879® 
1880  . 
1881.. 


$4,679,1.56  64 

•6,291,317  53 

7,505,432  31 

9,726,359  06 

12,399,659  34 

12,630,377  83 

12,691,903  72 

9,819,202  01 

9.832,989  83 

9,536,566  92 

7,624,946  33 

13,586,868  29 

13,766,959  53 


f  3,801 ,290  67 
5,647,646  93 
7,002,873  61 
7,278,051  84 
7,554,032  09 
8,965,333  26 
6,612,218  21 
6,877,791  09 
6,236,572  68 
4,520,417  80 
5,277,467  29 
6,402,948  33 
8,417,793  42 
9,068,184  52 


■  lucomplete. 


The  valuation  of  the  lailroad  propertj'  of  the  State,  as  fixed  by  the 
State  Board  of  Equalization  for  1881,  is  $83,764,315.74,  an  increase  of 
$5,916,134.91,  or  7.587  per  cent.  Taxes  to  the  amount  of  $1,203,634.28 
are  reported  paid;  some  companies,  however,  failed  to  make  returns  of 
taxes  paid.  The  amount  actually  paid,  as  reported  by  County  Auditors, 
is  $1,223,711.28;  this  is  an  increase  of  $49,208.28,  or  4.275  per  cent. 

The  average  value  per  mile  in  Ohio  is  $14,182.93,  whereas  the 
average  cost  per  mile  in  Ohio  is  $58,793.93. 

The  following  table  shows  the  valuation  of  railroad  2:)roperty  for  the 
past  fourteen  years,  as  fixed  by  the  State  Boards  of  Equalization,  and 
the  taxes  paid  so  far  a.s  obtainable  : 
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Year. 

Value  of  railroad 

property,  as  fixed 

by  State  Boards  of 

Equalization. 

Taxes  paid. 

1868 

$50,440,742  89 
49,777,188  00 
52,209,275  67 
64,876,682  00 
68,312,046  00 
79,213,550  00 
85,280,855  00 
84,789,794  63 
84,129,432  65 
83,264,800  12 
79,338,186  45 
75,513,859  13 
77,848,180  33 
83,764,315  74 

$817,611  22 

1869 

842,941  98 

1870 

1,048,802  16 

1871 

9o2,029  82 

1872 

931,094  56 

1873 

1,095,634  55 

1874 

(a)  1,111,682  01 

1875 

1,327,680  41 

1876  

1,376,126  07 

1877 

1878 

1,128,116  81 

1879 

1,095,729  18 

1880 

1,174,503  00 

1881  

1,223,711  28 

(a)  Probably  more  was  paid  this  year,  as  this  is  the  report  ol  the  companies. 


From  the  above  table  it  will  be  seen  that  the  taxes  paid  have  borne 
an  approximately  constant  proportion  to  the  valuation,  except  in  the 
year  1870.  But,  the  valuation  has  not  increased  in  the  same  proportion 
as  the  mileage  ;  the  valuation  in  1874  on  4,374  miles  being  more  than 
the  valuation  of  5,835  miles  in  1881. 


COMMISSIONER   OF    RAILROADS. 


39 


ACCIDENTS. 

The  following  tables  show  the  casualties  to  persons  in  Ohio  for  the 
past  14  years,  as  reported  by  the  railroad  companies.  Some  of  the  com- 
panies have  been  very  slow  to  make  any  but  the  most  meagre  reports 
concerning  accidents : 

Persons  Injured. 


Year. 

Passengers. 

Employes. 

Others. 

Total. 

1868 

41 

8 
14 
18 
20 
67 
12 
27 
19 
107 
26 
39 
32 
81 

89 
113 
150 
205 
283 
274 
165 
181 
220 
225 
237 
180 
241 
440 

34 

38 
40 
57 
53 
57 
70 
98 
102 
102 
104 
90 
94 
133 

164 

1869 

159 

1870 

204 

1871 

280 

1872 

356 

1873 

398 

1874 

247 

1875 

306 

1876 

841 

1877 

434 

1878 

367 

1879 

309 

1880 

367 

1881         

654 

511 

3,003 

1,072 

4,586 

36 

215 

76 

327 

40 


ANNUAL  EEPOKT. 
Persons  Killed. 


Year. 

Passengers. 

Employes. 

Others. 

r.-,a. 

1868 .  . 

9 

4 

4 

4 

12 

16 

6 

8 

10 

94 

6 

16 

12 

8 

36 
69 
40 
73 
92 
95 
93 
93 
61 
66 
63 

180 
86 

111 

61 

57 

76 

84 

90 

99 

120 

115 

116 

109 

135 

■  97 

121 

171 

106  ■ 

1869 

130 

1870 

12C 

1871 

161 

1872 

194 

1873 . 

210 

1874 

219 

1875 

216 

1876 

187 

1877 

269 

1878 

204 

1879 

293 

1880 

229 

1881 

290 

209 

1,158 

1,461 

2  828 

15 

83 

104 

202 

The  casualties  resulting  in  death  to  persons  in  Ohio  during  1881 
have  taken  place  under  the  following  conditions  : 

Passengers — From  causes  beyond  their  control 1 

From  misconduct  or  want  of  caution 6 

7 

Employes — From  causes  beyond  their  control 39 

From  misconduct  or  want  of  caution 72 

Ill   . 

Others — At  stations  and  highway  crossings 112 

Stealing  rides 27 

Trespassing  on  track,  etc 33 

172 

Total  killed 290 
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The  casualties  resulting  in  injuries  during  1881  have  happened 
under  the  following  circumstances  : 

Passengers — From  causes  beyond  their  control 49 

From  misconduct  or  want  of  caution 32 

Total  passengers  injured 81 

Employes — From  causes  beyond  their  control 102 

From  misconduct  or"  want  of  caution 338 

Total  employes  injured 440 

Others — At  stations  and  crossings 74 

Stealing  rides 24 

Trespassing  on  track   .' 35 

Total  others  injured 133 

Total  casualties  resulting  in  injury  654 

Total  casualties 944 

From  the  above  it  will  be  seen  that,  on  an  average,  one  person  is 
injured  every  27  hours,  and  one  person  killed  every  43  hours.  Of  the 
injured,  employes  make  up  65  per  cent.,  passengers  11  per  cent.,  and 
others  24  per  cent. 

Of  the  killed,  passengers  have  made  up  about  8  j)er  cent. ;  employes 
about  41  per  cent.,  and  others  51  per  cent. .  The  passenger  transporta- 
tion in  Ohio  has  been  equivalent  to  carrying  one  person  441,652,152 
miles.  In  this  transportation  one  person  has  beea  killed  from  causes 
beyond  his  control.  Hence,  the  chances  are  that  a  person  may  travel 
441,652,152  miles  before  he  is  killed  from  causes  beyond  his  control. 
This,  at  30  miles  per  hour,  would  require  1,680  years. 

Of  the  jaassengers  injured  during  the  year  1881,  49  wei-e  from  causes 
beyond  their  control,  60  per  cent.,  and  32  or  40  per  cent,  were  from  mis- 
conduct or  want  of  caution ;  of  the  passengers  killed,  1  or  14  per  cent, 
were  from  causes  beyond  their  control,  and  6  or  86  per  cent,  from  mis- 
conduct or  want  of  caution. 

Of  the  employes  injured,  102  or  23  per  cent,  were  from  causes  beyond 
their  control,  and  338,  77  per  cent.,  from  misconduct  or  want  of  caution ; 
of  the  employes  killed,  39  or  35  per  cent,  were  from  causes  beyond  their 
control,  and  72,  65  per  cent.,  were  from  misconduct  or  want  of  caution. 

Of  the  others  injured,  74,  56  per  cent.,  were  trespassing  on  track  ;  24, 
18  per  cent.,  were  at  crossings,  and  35,  26  per  cent.,  were  stealing  rides. 
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Of  the  killed,  112,  65  per  cent.,  were  trespassing ;  27,  16  per  cent.,  'cross- 
ing track,  and  34,  19  per  cent.,  stealing  rides. 

Of  the  total  654  injured  in  1881,  81  or  12.4  per  cent,  were  passengers ; 
440  or  67.3  joer  cent,  were  emploj^es,  and  133  or  20.3  per  cent,  were 
others. 

Of  the  total  290  killed  in  1881,  7  or  2.4  per  cent,  were  passengers; 
111  or  38.2  per  cent,  were  emploj^es,  and  172  or  59.4  per  cent,  were  other 
than  passengers  or  employes. 

Of  the  total  944  casualties,  88  or  9.3  per  cent,  were  to  jjassengers  ; 
551  or  58.4  per  cent,  were  to  emploj'es,  and  305  or  32.3  per  cent,  were  to 
others. 

The  accidents  causing  injuries  only,  may  be  classified  for  the  year 
1881,  as  follows : 
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From  the  preceding  it  will  be  seen  that  28  per  cent,  of  the  pas- 
sengers injured  are  injured  in  getting  on  or  off  trains  while  in  motion, 
27  per  cent,  in  collisions,  17  per  cent  in  derailments,  and  12  per  cent,  by 
broken  axle  or  explosion.  Also,  that  47  per  cent,  of  the  employes  in- 
jured are  injured  in  coupling,  14  per  cent,  by  falling  or  thrown  from 
engine  or  train,  6  per  cent,  in  collisions,  and  6  per  cent,  struck  by  bridge, 
chute  or  other  obstruction.  And,  also,  33  per  cent,  of  the  other  persons 
injured  are  injured  from  lying,  walking,  falling,  or  being  on  the  track, 
23  per  cent,  getting  on  or  off  train  in  motion,  and  17  per  cent,  riding  or 
driving  across  the  track ;  and  also,  that  33  per  cent,  of  the  total  injured 
are  injured  in  coupling,  11  per  cent,  getting  on  or  off  moving  train,  11 
per  cent,  falling  or  thrown  from  train,  9  per  cent,  being  on  track,  and  8 
per  cent,  in  collisions. 

The  casualties  resulting  in  death  during  the  year  1881  have  been 
due  to  the  following  causes  : 
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From  the  preceding  table  it  will  be  seen  that  43  per  cent,  of  the 
passengers  killed  are  killed  in  getting  on  or  off  the  train  in  motion,  29 
per  cent,  in  derailments,  14  per  cent,  struck  by  chute  or  obstruction, 
and  14  per  cent,  in  collisions.  Also,  20  per  cent,  of  the  employes  are 
killed  by  falling,  or  being  thrown  from  engine  or  train,  20  per  cent,  by 
being  on  track,  14  per  cent,  coupling,  10  per  cent,  collisions,  and  9  per 
cent,  run  over  in  yards  and  switching,  or  on  sidings.  55  per  cent,  of 
the  others  are  killed  by  being  on  track,  lying,  walking  or  falling;  15 
per  cent,  getting  on  or  off  moving  train;  15  per  cent,  riding  or  driving 
across  track,  and  6  per  cent,  run  over  in  yards,  on  switching  or  on  sid- 
ing. Also,  that  41  per  cent,  of  the  total  killed  are  killed  by  lying, 
walking  or  being  on  switch,  11  per  cent,  getting  on  or  off  moving  train, 
10  per  cent,  falling  or  thrown  from  train,  9  per  cent,  riding  or  driving 
across  tracks,  7  per  cent,  in  yards,  on  switching  or  siding,  5  per  cent, 
coupling,  and  4  per  cent,  in  collisions. 

ACCIDENTS    IN    COUPLING    CARS. 

By  tables  hereafter  given  it  will  be  found  that  15  deaths  and  208 
injuries  have  happened  to  employes  of  railroads  reporting  in  Ohio 
when  in  the  act  of  coupling  cars,  during  the  year — being  one  in  every 
154  of  all  the  employes  upon  the  roads;  and  one  in  every  25  of  the 
brakemen  employed. 

In  the  list  of  injuries  to  employes,  47  per  cent,  are  found  to  take 
place  in  this  particular  act.  Of  the  employes  injured  on  the  New  York 
Central  and  Erie  during'the  past  ten  years,  46  per  cent,  are  reported  as 
having  been  injured  in  coupling  cars.  In  Massachusetts  the  per  cent, 
was  30;  in  Connecticut,  31  during  the  year  1881,  and  in  Michigan  42 
during  the  year  1880. 

So  large  is  the  proportion  of  injuries  from  this  class  of  accidents  in 
other  States,  as  well  as  in  our  own,  that  legislatures  have  been  invoked 
to  afford  some  remedy. 

In  both  Massachusetts  and  Connecticut,  where  the  per  cent,  of 
accidents  is  much  stualler  than  in  Ohio,  the  legislatures  have  called 
upon  their  Railroad  Commissioners  to  make  investigations  concerning 
the  various  methods  of  coupling  freight  cars,  and  make  report  whether 
or  not  there  are  practical  methods,  or  coupling  devices,  by  which  these 
casualties  maj'  be  avoided,  and  the  needed  legislation,  if  any  is  desired, 
to  enforce  the  use  of  proper  means  for  a  just  and  proper  security  to 
brakemen  upon  railways. 
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The  Commissioners  qf  both  States  have  made  substantially  the  same 
report.  They  say  that  there  are  good  automatic  couplers,  well  calculated 
to  obviate  the  necessity  of  going  between  freight  cars  to  couple  them; 
and  each  has  recommended  to  the  legislature  the  enactment  of  laws 
requiring  that  all  freight  cars  thereafter  bought  or  built  by  the  corpora- 
tions within  the  State,  shall  be  equipped  with  automatic  couplers. 

It  is  a  very  reasonable  inquiry  in  view  of  the  many  injuries  to  this 
class  of  employes :  why  it  is  that  the  managers  of  railroads  are  back- 
ward in  adopting  the  means  that  are  calculated  to  protect  their  men 
against  the  loss  of  limbs  and  life,  now  of  so  frequent  occurrence? 

It  has  been  answered  that  there  are  many  obstacles :  There  are  no 
means  of  enforcing  the  use  of  such  devices,  upon  cars  belonging  to 
corporations  outside  of  the  State.  By  the  interchange  in  the  use  of  cars, 
at  least  half  of  the  cars  at  anj^  one  time  within  the  State,  belong  to 
outside  companies. 

There  will,  therefore,  be  a  moiety  that  can  not  be  brought  within 
the  control  of  the  managers  of  the  railroads  of  the  State,  or  within  the 
requirements  of  a  statute  thereof.  Again,  there  is  a  difference  in  the 
height  of  cars  already  made  and  now  in  use  within  the  State ;  a  differ- 
ence so  wide  as  to  make  it  practically  impossible  properly  to  adjust 
automatic  devices  so  as  to  accomplish  the  desired  end.  There  is,  and 
must  continue  to  be,  a  constant  intermingling  of  the  cars  of  the  State 
with  those  from  without  the  State,  and  those  of  various  heights  from 
everywhere.  It  is  also  said  that  legislation  that  would  hinder  the 
ordinary  exchange  of  freight  cars  would  greatly  retard  the  rapid  transit 
of  freights.  All  this  may  be  true.  There  have  always  been  arguments 
as  good  as  these  against  changes  in  the  general  methods  of  large  enter- 
prises. Yet  radical  changes  are  constantly  being  made  in  the  methods 
of  men;  ^nd  when  it  is  found  that  anyone  method  is  accompanied  with 
an  undue  share  of  burdens  or  a  larger  per  cent,  of  casualties  than  other 
pursuits  are  found  to  bear,  and  it  appears  that  the  managing  parties 
are  unable  to  agree  as  to  the  methods,  it  then  becomes  the  duty  of  the 
legislature  to  attempt  to  do  what  individuals  or  corporations  seem 
unable  to  accomplish. 

Again,  it  is  well  known  that  employes  have  no  right  of  action 
against  railroad  companies  when  they  have  suffered  injuries  in  conse- 
quence of  the  carelessness  or  neglect  of  a  fellow-employe ;  and  courts 
have  not  yet  held  these  companies  responsible  for  neglect  in  providing 
the  means  Tor  the  greater  safety  of  those  in  their  train  service  ;  there  is, 
therefore,  little  protection  afforded  by  law  to  the  limbs  and  lives  of  the 
2,622  brakemen  now  employed  in  the  railway  service  in  Ohio. 
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The  sheltering  care,  neither  of  the  railway  management  nor  of  the 
law,  seems  to  have  been  directed  to  this  class  of  men  constantly  in 
danger  and  more  severely  suffering  than  any  other  of  the  industrial 
classes  of  the  State. 

Something  should  be  done  to  lessen  the  casualties  that  are  incident 
to  this  branch  of  the  railway  service. 


SPECIAL  REPORT. 


Office  Commis-ioner  of  Railroads  and  Telegraphs, 

Columbus,  Ohio,  February  6,  1882. 

Hon.  0.  J.  Hodge,  Speaker  of  the  House  of  Representatives: 

Sir  :  I  am  in  receipt  of  copy  of  House  Resolution  No.  48,  adopted 
January  25,  1882,  requesting  the  Commissioner  of  Railroads  and  Tele- 
graphs to  inform  the  House — 

(1)  "The  railroads  owned  or  operated  in  this  State,  whicli  have, 
and  now  comply  with  the  several  provisions  of  the  statute  of  the  State, 
relative  to  heating  and  lighting  railway  cars,  and  that  he  state  the 
means  used  by  such  railroad  companies  in  complying  with  .the  pro- 
visions of  law  relating  to  heating  and  lighting  such  cars." 

(2)  "That  if  any  of  the  railroads  in  this  State  have  neglected  to 
comply  with  the  provisions  of  the  statute  relative  to  heating  and  light- 
ing railway  cars,  the  said  Commissioner  report  which,  if  any,  of  said 
delinquent  companies  have  been  prosecuted  for  the  penalty  provided  by 
law,  and  if  not  prosecuted,  he  inform  the  House  why  jjroceedings  have 
not  been  instituted  to  recover  .such  penalties  and  forfeitures  by  him,  as 
provided  by  law." 

(3)  "That  said  Commissioner  report  to  the  House,  what,  if  any, 
further  legislation,  in  his  opinion,  is  necessary  to  prevent  the  destruc- 
tion of  life  and  property  in  railroad  accidents  of  the  character  of  the 
disaster  mentioned  above."     (Spuyten  Duyvil). 

In  reply,' the  following  is  respectfully  submitted: 

(1)     compliance  of  companies  with  the  statute  in  regard  to  heat- 
ing  AND   lighting. 

In  answer  to  the  first  interrogator}'  of  the  resolution,  the  Commis- 
sioner begs  leave  to  state,  that  from  information  gathered  from  the  sworn 
statements  made  by  the  principal  officers  of  the  railroad  companies 
operating  roads  in  Ohio,  and  from  personal  observation,  he  is  of  the 
opinion  that  most,  if  not  all,  of  the  railroad  companies  in  Ohio  are  using 
what  are  termed  "improved  methods"  in  neating  their  passenger  cars; 
and  that  generally  the  more  ordinary  heating  stoves  are  in  use  upon 
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baggage,  express  and  mail  cars.  Some  postal-cars,  of  late  construction, 
are  using  patent  heaters. 

Herewith  is  forwarded  a  statement,  marked  "A,"  and  made  a  part 
of  this  report,  showing  the  stoves  or  heaters,  or  motliods  of  heating  used 
by  the  companies  reporting. 

It  will  be  seen  that  there  is  quite  a  variety  of  stoves  in  use  which 
have  been  made  with  a  view,  undoubtedl}',  of  meeting  the  requirements 
of  the  statute.  Soihe  of  the  railroads  use  one  kind  only,  others  use 
several  kinds  of  stoves  or  methods  of  heating. 

The  superiority  of  one  over  another,  in  the  event  of  a  collision  or 
overturning,  can  not  be  predetermined  bj^  an  examination,  nor  can  there 
be  ascertained  a  sufficient  account  of  their  service  in  collisions  and 
overturnings  to  determine  the  most  effectual,  as  contemplated  by  the 
statute. 

Which  of  these  stoves  or  heaters  "will  most  effectuallj'-  guard  the 
passengers  against  the  dangers  by  fire  in  case  of  accident  by  collision  or 
the  cars'  being  overturned,  or  thrown  from  the  track,"  the  Commissioner 
considers  himself  unable  to  determine,  and  without  the  authority  to 
determine. 


(2)      PROSECUTIONS  OF  RAILROAD  OOMPANIKS  FOR  NON-COMPLIANCE. 

From  what  has  been  given  above,  it  will  be  seen,  and  it  is  therefore 
respectfully  answered,  that  all  of  the  railroad  companies  operating  rail- 
roads in  Ohio,  stand  in  about  equal  rank  in  regard  to  their  compliance 
with  the  statute  made  to  regulate  the  use  of  stoves  or  heaters. 

The  Attorney-General,  in  answer  to  the  inquiry  of  the  Commis- 
sioner: Whether,  in  a  prosecution  of  a  railroad  comjianj^  for  violations 
of  section  3351,  the  opinion  of  the  Commissioner  of  Railroads  and  Tele- 
graphs, that  the  stove  or  heater  is  insufficient  to  guard  passengers  against 
the  dangers  of  fire,  will  control,  or  whether  this  is  a  question  which 
a  jury  must  decide,  and  upon  which  evidence  maj'  be  offered?,  answered: 

"This  section,  as  amended  April  14,  1880,  reads  as  follows : 

"Section  3351.  Each  railroad  company  in  this  State  shall,  when  necessary  to 
heat  any  of  its  cars  for  carrying  passengers,  mail,  baggage,  or  express  matter,  do  so 
by  a  stove  or  heater  so  constructed  and  protected  as  to  most  effectually  guard  the  pass- 
engers against  the  dangers  by  fire  in  case  of  accident  by  collision,  or  the  cars  being 
overturned  or  thrown  from  the  track,  and  it  shnll  be  unlawful  for  any  such  company 
to  permit  any  other  person  or  corporation  to  use  cars  carrying  passengers,  mail, 
baggage,  or  express  matter  over  its  road  unless  the  heating  apparatus  thereof  shall 
conform  to  the  requirements  of  this  section. 

"In  the  trial  of  a  complaint,  under  the  above  section,  the  question  as  to  whether 
the  stove  complained  of  id  one  that  will  most  ell'ectually  guard  the  passenger  against 
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the  danger  of  fire,  is  one  that  the  jury  must  determine,  and  upon  which  evidence 
may  be  oflered  pro  and  con. 

"  The  section  is  very  indefinite  in  its  terms.  The  question,  as  to  which  stove 
will  most  efi'ectually  protect  passengers  from  fire,  is  one  upon  which  there  will 
probably  be  as  many  opinions  as  there  are  difierent  kinds  of  stoves." 

The  section  providing  for  tlie  coUectiun  of  penalties  reads  as  follows  : 

"  Section  3354.  Any  railroad  company  refusing  or  neglecting  to  comply  with 
the  provisions  of  section  thirty-three  hundred  mid  fifty-one,  shall  be  liable  to  a  penalty 
of  not  less  than  one  hundred  nor  over  five  hundred  dollars,  to  be  recovered  in  a 
civil  action  in  any  i  ourt  of  record  in  any  county  through  which  such  road  shall  pass, 
in  the  name  of  the  State  of  Ohio,  for  the  benefit  of  the  common  schools  of  the  State; 
to  be  prosecuted  by  the  Prosecuting  Attorney,  or  at  the  instance  of  the  Railroad 
Commissioner,  as  provided  by  law  (Sec.  263,  Revised  Statutes,)  in  other  cases  for  the 
recovery  of  penalties  and  forfeitures  against  railroad  companies,  after  due  notice 
given  by  such  Railroad  Commissioner  to  the  President  or  managing  officer  of  such 
delinquent  railroad  company,  and  its  neglect  thereafter  for  a  period  of  thirty  days  to 
comply  with  the  provisions  of  said  section ;  the  Prosecuting  Attorney  to  receive 
twenty-five  (25)  per  cent,  of  all  fines  and  costs  collected  under  the  provisions  of 
this  act." 

It  will  be  observed  that  the  Commissioner  shall  give  thirty  days' 
notice  to  the  President  or  managing  officer  of  such  delinquent  railroad 
company,  before  the  company  becomes  liable  to  a  penalty,  and  he  is 
powerless  to  determine  what  will  be  a  violation  of  the  statute  upon 
which  to  found  a  complaint,  or  wherein  there  may  have  been  a  specific 
observance  of  it,  since  this  question  is  for  the  future  determination  of  a 
jury,  and  possibly  varying  with  every  suit. 

There  have  been,  therefore,  no  prosecutions,  and  no  collection  of 
penalties  by  the  Commissioner  of  Railroads  and  Telegraphs  under  sec- 
tion 3351,  prescribing  heating  apparatus  for  passenger,  mail,  baggage  or 
express  cars;  the  terms  of  the  statute  made  it  impossible  for  him  to 
enter  upon  such  prosecutions  for  penalties. 

The  compliance  of  railroad  companies  with  the  statute  regulating 
the  lighting  of  passenger  cars  is  general.  There  is  submitted  here.with 
for  your  examination  exhibit  marked  ■'  B,"  showing  the  method  of  light- 
ing the  passenger  cars  of  the  several  railroads  operated  in  Ohio.  This 
statement  is  compiled  from  the  sworn  reports  made  to  this  office  for  the 
year  ending  June  30,  1881,  and  verified  by  the  oaths  of  some  one  of  the 
principal  officers. 

The  statute  regulating  the  lighting  of  cars  is  more  specific  in  its 
terms,  and  it  is  the  opinion  of  the  Commissioner  that  there  is  a  general 
conformity  by  railroad  companies  with  its  requirements. 
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Preliminary  to  answering  the  third,  and  last  interrogatory,  there  is 
most  respectfully  offered  the  following  suggestions  on  the  accident  under 
consideration,  and  a  more  general  view  of  railroad  accidents  necessary 
to  a  better  understanding  of  the  matter  needing  legislation. 

The  resolution  of  the  House  of  Representatives  recites  the  words  of 
the  Governor  of  New  York,  "  attributing  the  heart-rending  destruction 
of  life  in  said  accident  to  the  want  of  proper  means  for  heating  and 
lighting." 

It  seems  that  the  primary  cause  of  the  accident  was  in  the  method 
of  running  trains  on  the  New  York  Central  and  Hudson  River  Railroad. 
There  was,  in  consequence  of  the  admission  of  two  trains  between  im- 
mediate stations,  a  running  of  one  train  into  another;  a  crushing  of 
passenger  cars  into  a  mass  of  ruins ;  and  incidentally  thereafter  a  burn- 
ing of  the  wreck  with  passengers  imprisoned,  which  added  fatality  and 
horror  to  the  accident.  • 

It  is  therefore  a  question,  whether  the  management  which  thus  al- 
lows a  quick  succession  of  passenger  trains  within  the  same  section,  or 
the  management  of  the  heating  ai:)paratus  within  the  cars  of  the  train, 
which  incidentally,  now  and  then,  contributes  its  horrors,  most  deserves 
legislative  attention. 

In  order  that  the  facts  of  the  past  may  contribute  as  much  as  possi- 
ble toward  aiding  the  judgment,  there  have  been  prepared  several  sta- 
tistical exhibits  to  accompany  this  report,  which  are  hereby  made  a 
part  of  it,  and  which  are  hereafter  designated  by  letter. 

Exhibit  "D  "  shows  what  accidents  have  happened  to  trains  on  the 
entire  line  (exceiiting  L.  S.  &  M.  S.  &  W.  St.  L.  &  P.,  which  are  for 
Ohio  only),  of  the  railroads  reporting  to  this  office.  From  this  it  will  be 
learned  that  fifteen  (15)  fatalities  and  sixtj--two  (62)  injuries  have  re- 
sulted from  collision,  seven  (7)  fatalities  and  forty-three  (43)  injuries 
have  resulted  from  all  other  train  accidents.  In  all  these  there  were 
only  two  (2)  injured  by  fire.  No  life  was  lost  by  fire  or  scalding  during 
the  year. 

The  casualties  to  person  in  train  accidents  during  the  year  past 
upon  the  roads  reporting  to  Ohio  may  be  considered  in  terms  of  per 
cent.,  as  follows : 

Killed  by  collision 68  per  cent. 

flre  0 

"  otherwise  32 

Injured  by  collision  58 

flre  2 

"  otherwise 40 
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This  showing  for  Ohio  is  limited  in  extent ;  there  is  therefore  given 
in  exhibit  "E"  a  table  showing  the  railroad  train  accidents  that  have 
happened  in  the  United  States  (with  the  exception  noted)  during  the 
past  year  ending  December  31,  1881.  There  were  1458  train  accidents, 
in  which  459  persons  were  killed  and  1552  injured.  Killed  by  fire,  7,  or 
1.50  per  cent.     Injured  by  fire,  none.     Of  the  train  accidents: 

Collisions  made  up 36.76  per  cent. 

Derailments  made  up  58.78 

Others  made  up  4.46 

In  these  accidents  to  trains  there  were : 

Killed  in  collision 209=45.63  per  cent. 

"         derailments 237=51.64 

"    otherwise  13=  2.83 

The  7  above  spoken  of  as  killed  by  fire  were  all  killed  in  derail- 
ments. 

In  these  train  accidents  there  were : 

Injured  in  collisions 520=33.50  per  cent. 

byfire 0  0" 

"        in  derailments 99.5=64.11        " 

byfire  0  0" 

"        otherwise 37=2.39 

It  will  be  remarked  that  the  per  cent,  of  injury  by  fire  throughout 
the  United  States  during  the  year,  amounts  to  li  per  cent,  in  the  list 
of  fatalities,  and  to  0  in  the  list  of  injuries. 

The  inference  to  be  made  from  the  tabulated  showings  is,  that  cas- 
ualties from  fires  deserve  comparatively  little  consideration. 

The  real  question  involved  in  the  Spuyten  Duyvil  accident  is  as  to 
the  means  of  avoiding  collisions. 

By  again  referring  to  the  table  of  Ohio  accidents  ("D")  it  will  be 
seen  that  60.63  per  cent,  of  the  casualties  in  train  accidents,  on  roads 
reporting  to  Ohio,  took  place  in  collisions,  and  39.37  per  cent,  in  other 
accidents,  while  in  the  United  States  at  large,  36.25  per  cent,  were  due 
to  collisions  and  63.75  to  other  causes. 

The  question  may  be  asked  why  the  above  is  the  case.  Why  has 
Ohio  more  casualties  in  collisions,  comparativel)',  than  the  rest  of  the 
United  States?  Without  statistical  data  to  determine  conclusively,  a 
satisfactory  reason  may,  however,  be  given.  Attention  is  respectfully 
asked  to  exhibit  "G,"  showing  how  the  railroads  of  Ohio  are  equipped 
with  train-brakes — over  89  per  cent,  of  all  the  baggage,  express,  mail 
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and  passenger  cars,  used  on  the  Ohio  roads,  having  some  kind  of  con- 
tinuous brake.  This  showing  is  greatly  to  the  credit  of  Ohio  railwaj- 
management,  and  may  largely  account  for  the  comparativelj'  low  per 
cent,  of  casualties  in  train  accidents  other  than  collisions. 

Again,  the  rapid  improvement  of  permanent  way,  remarked  by  the 
Civil  Engineers  in  the  past  summer's  examination,  will  also  go  to  show 
that  there  should  be  fewer  dangerous  derailments,  and  other  train  acci- 
dents (excepting  collisions)  than  in  the  Stales  at  large. 

There'is,  therefore,  one  important  question  evidently  before  your 
honorable  body  :  "  The  proper  means  of  lessening  the  alarming  fatalities 
and  injuries  resulting  from  collisions."     Therefore,  as  to 

(3)      FURTHER    LEGISLATION    NECESSARY, 

It  is  respectfully  answered  that  legislation  calculated  to  cause  the  estab- 
lishment of  the  ''Absolute  or  Positive  Bloch  System"  of  railroad  manage- 
ment will,  with  the  present  known  means,  most  effectually  accomplish 
this  end. 

This  system  is  established  in  part  upon  many  lines  of  railway  in 
the  United  States,  and  has  been  for  many  years  in  use  in  the  United 
Kingdom  of  Great  Britain. 

With  the  present  system  of  communicating  bj'  telegraph,  each  line 
of  rails  of  a  railway  is  divided  into  telegraph  districts,  and  it  is  a  rule 
that  no  two  trains  shall  be  on  one  district  or  division  of  rails  at  one 
time.  It  is  the  preserving  of  an  interval  of  space  between  trains.  It 
was  the  attempt  to  preserve  an  interval  of  time  between  trains  that 
caused  the  terrible  disaster  upon  which  your  inquiry  is  founded.  Even 
when  a  strict  system  of  signals  is  established  on  the  latter  method  be- 
tween one  signalling  station  and  another,  an  engine  may  break  down,  or 
the  train  may  be  in  many  ways  prevented  from  running  accurately  to 
time,  and  thus,  though  all  the  time  signals  may  have  been  correctly 
exhibited,  and  a  proper  interval  of  time  maj'  have  been  observed  be- 
tween any  train  and  the  train  following,  when  at  the  signalling  station, 
yet  before  the  first  train  reaches  the  succeeding  signalling  station  the 
second  train  may  have  caught  the  first  and  run  into  it. 

In  order  that  you  may  better  understand  its  origin  and  use,  there  is 
given  below 

A  BRIEF  HISTORY  OF  THE  "BLOCK  SYSTEM." 

So  long  ago  as  1842,  Sir  W.  F.  Cook,  of  England,  published  an  essay  entitled 

"  Telegraphic  Railways,"  in  which  all  the  leading  principles  now  involved  in  the 

ock  System  under  consideration  were  fully  discussed.    In  1844  it  was  first  estab- 
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lished  on  the  Eastern  Railway  of  England.  The  railway  companies  were  slow  in 
entering  upon  the  use  of  the  telegraph.  But  the  increase  of  railway  traffic,  and  the 
frequent  occurrence  of  terrible  collisions  in  tunnels  and  dangerous  places,  soon 
forced  a  resort  to  telegraphy,  and  soon  thereafter  the  Block  System  gained  ground 
steadily.  In  1851,  C.  V.  Walker,  Telegraphic  Engineer,  introduced  the  Telegraphic 
Bell  System,  and  for  twelve  years  this  system  was  eminently  successful  upon  the 
South-eastern  Railway  where  first  established. 

In  1853,  Captain  Galtou,  C.  E..  of  England,  in  his  report  upon  "accidents"  to 
the  Board  of  Trade,  the  Railway  Commission  of  the  United  Kingdom,  said  :  '•  The 
most  efficient  mode  of  securing  an  interval  between  trains,  and  of  doing  away  with 
any  i)ossibility  of  collision  to  trains  when  between  stations,  is  to  divide  the  railway 
into  portions,  and  not  allow  a  train  to  enter  upon  a  portion  until  the  preceding  train 
shall  have  left  that  portion.  The  length  of  these  portions  would  be  regulated  by  the 
amount  of  traffic.  This  mode  of  working  could  be  effected  by  means  of  the  electric 
telegraph  instrument  being  placed  at  each  station,  or,  if  the  stations  were  far  distant, 
at  intermediate  places.  It  would  probably  be  necessary  for  special  wires  to  be  ap- 
propriated tor  the  purpose.  I  am  of  opinion  that  this  mode  of  working  the  railway 
is  deserving  of  the  serious  consideration  of  the  directors,  and  that  (if  not  considered 
desirable  for  the  whole  line)  it  might  at  least  be  introduced  in  those  parts  which  are 
most  exposed  to  danger  from  being  on  inclines  or  otherwise." 

Again  he  s.iys:  ''This  method  of  woTking  a  railway  appears  to  me  to  be  the 
only  method  which  can  effectually  secure  in  practice  safety  from  collision  between 
trains  proceeding  in  the  same  direction,  especially  upon  lines  where  the  trains  are 
numerous  and  where  they  travel  at  different  rates  of  speed  ;  and  accidents  from  this 
cause  have  hitherto  been  more  numerous  than  from  any  other  cause." 

These  suggestions  we  find  were  annually  made  in  like  reports  to  the  Board  of 
Trade,  urging  the  more  general  use  of  the  system,  or  one  similar  to  that  introduced 
by  Mr.  C.  V.  Walker,  the  Telegraphic  Engineer  of  the  South-eastern  Railway. 

The  Board  of  Trade  were  constantly  urging  upon  Parliament  the  need  of  en- 
forcing the  more  general  adoption  of  the  Block  System  by  railroads,  and  a  select 
committee  was  appointed  by  Parliament,  in  1858,  to  take  testimony  as  to  its  efficiency. 

WORKING   OF   THE   BLOCK   SYSTEM   IN   ENGLAND. 

The  committee  above  referred  to,  among  other  things,  reported  to  Parliament 
as  follows : 

"That  your  committee  has  received  much  evidence  with  reference  to  the  ad- 
visability of  enforcing  a  system  of  telegraphic  communication,  and  the  utility  of 
enacting  that  trains  should  not  be  dispatched  without  having  ascertained  by  such 
communication  that  the  line  was  clear. 

"That  your  committee  is  not  prepared  to  define  the  distance  at  which  such 
telegraph  stations  should  be  placed,  but  it  is  of  opinion  that  a  recourse  to  this 
system  would  be  a  most  effective  means  for  the  prevention  of  railway  accidents,  the 
largest  jiroportion  of  which  arise  from  collisions." 

In  1873,  when  38.7  per  cent,  of  the  total  miles  of  railway  in  the  Kingdom  were 
worked  on  the  absolute  Block  System,  another  select  committee  made  a  report  to 
the  House  of  Lords.     As  to  the  Block  System,  this  committee  reported : 
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"  There  is  a  general  concurrence  of  opinion  among  the  witnesses  in  favor  of  the 
Block  System  on  all  important  railways  which  carry  passengers. 

"  Some  witnesses  stated  that  these  precautiouarj'  arrangements  and  mechanical 
appliances  tend  to  lessen  the  sense  of  responsibilitj'  in  the  engine  drivers.  Such  an 
effect  may  have  been  produced,  but  nevertheless  the  advantages  resulting  from  the 
introduction  of  these  systems  are  practically  admitted  by  all  the  witnesses,  and  in 
the  judgment  of  the  committee  decidedly  preponderate." 

In  the  report  upon  accidents  for  the  year  1880,  made  by  Henry  G.  Calcraft,  he 
says : 

"  The  improper  system  of  block  working,  by  which  trains  on  different  railways 
may  approach  a  junction  simultaneously,  has  been,  during  the  present  year  as  well 
as  in  the' past  years,  a  fruitful  source  of  accident. 

•'  The  Block  System,  or  its  proper  working  on  some  lines,  W'Ould  most  probably 
have  prevented  several  of  the  accidents. 

"  In  no  less  than  forty-seven  out  of  the  one  hundred  and  eighteen  inquiries  into 
train  accidents,  either  the  insufficiency  of  the  brake  power  under  the  control  of  the 
driver,  or  his  inability  from  the  nature  of  the  brake,  such  as  the  sectional  brake,  to 
apply  it  instantaneously  throughout  the  length  of  the  train,  have  been  noticed. 

"  The  importance  of  trains  being  supplied  with  continuous  brakes,  under  the 
control  of  the  engine  driver,  cannot  but  be  evident  from  the  enquiries  of  the  past 
years. 

"  At  the  i^resent  time  it  may  be  said  that  the  safety  of  railway  traveling  has 
been  greatly  'enhanced  from  year  to  year  by  the  improvements  above  referred  to, 
notwithstanding  the  greatly  increased  traffic  on  the  railways  and  the  large  length  of 
new  railway.s  opened." 

His  tables  may  be  summarized  thus:  The  length  of  railwaj-  increased  since 
1873,  11  per  cent.;  tonnage  of  merchandise,  23  per  cent. ;  passengers  carried,  32  per 
cent. ;  ndles  traveled,  22  per  cent. ;  accidents,  decreased,  30  per  cent. ;  collisions, 
decreased,  47  per  cent. ;  during  the  time  the  absolute  Block  System  has  increased 
26  per  cent. ;  the  total  mileage  in  Absolute  Block  System  increased  to  64.8  per  cent., 
and  in  England  alone,  to  75.6  per  cent.  Upon  the  double  track  railways  in  the 
United  Kingdom  87.9  per  cent,  is  worked  by  this  system.  Mr.  Calcraft  concludes 
his  report  in  the  following  words: 

"The  fatal  accidents  of  this  year  show  a  somewhat  increased  proportion  to 
traffic  when  compared  with  the  ])revious  year,  but  a  much  smaller  proportion  than 
in  most  former  years.  They  show,  too,  that  no  amount  of  mechanical  appliances 
will  operate  as  a  complete  protection  against  the  consequences  of  human  negligence, 
or  dispense  with  the  most  important  of  all  appliances,  an  efficient  and  well  ordered 
staff  of  employes.  But  the  tables  given  show  that  the  gradual  and  partial  adoption 
by  railway  companies  of  the  Block  System,  and  of  interlocking  points  and  signals, 
so  long  urged  in  Parliament  and  by  the  Government,  has  been  concurrent  with  a 
decrease  in  the  number  of  accidents,  and  that  efficient  mechanical  appliances,  so  far 
from  increasing  the  risks  arising  from  human  negligence, -tends  to  diminish  them. 

"It  is  to  be  hoped'that  similar  results  will  soon  be  obtained  by  the  further  adop- 
tion of  efficient  continuous  brakes,  a  species  of  appliance  which  has  special  advan- 
tages, since  it  not  only  enables  the  railway  servants  to  avoid  accidents,  but  also  when 
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inconsequence  of  negligence,  or  other  circumstances,  an  accident  has  become  in- 
evitable, enables  them  to  minimize  its  consequence." 

His  tables,  showing  the  growth  of  the  Absolute  Block  System,  since  1873  to  1880, 
and  the  percentage  of  decrease  of  accidents,  is  herewith  submitted  and  marked  "C." 

It  will  be  seen  from  the  quotations  from  Mr.  Calcraft's  report,  as  cited  above, 
that  he  considers  that  the  next  essential  for  the  safety  of  passenger  trains,  after  the 
establishment  of  the  Block  System,  is  the  general  use  of  Continuous  Brakes.  These 
reports  to  the  Board  of  Trade  have  been,  from  year  to  year,  demanding  the 
use.of  the  brakes  now  so  generally  used  in  Ohio— that  is,  a  continuous  brake,  under 
the  direct  control  of  the  engine  driver.  English  management  has  been  reluctant  to 
adopt  American  propositions  in  the  Westinghouse,  Eames  and  other  patents,  but 
under  pressure  of  the  "  accident  reports  "  annually  made  to  Parliament,  by  com- 
mand of  Her  Majesty,  they  are  rapidly  equipping  with  this  great  means  of  safetj'. 
The  Ohio  management  is  well  equipped  with  the  "continuous  train  brake,"  but 
sadly  short  of  the  Block  System,  so  highly  credited  by  the  best  railroad  manage- 
ment of  the  world. 

Again  reverting  to  the  disiister  under  consideration,  Amer'cau  authority  is  cited, 
and  the  following  from  an  editorial  in  the  Railroad  Gazette,  of  January  20, 1882,  is 
most  pertinent : 

"The  testimony,  which  may  be  found  in  British  reports,  establishes,  in  a  very 
conclusive  way,  that  the  Block  System  is  an  effective  means  of  preventing,  or  dimin- 
ishing, to  a  very  great  degree,  accidents  from  re^r  collisions.    It  follows,  then  : 

"  1.  That  the  New  York  Central,  and  many  other  railroads,  depend  for  protec- 
tion from  rear  collisions  upon  rules  which  it  has  been  shown,  a  great  many  times, 
it  is  practically  impossible  to  enforce  with  any  reasonable  degree  of  certainty. 

"  2.  The  road  named  has  not  adopted  a  system  which  the  clearest  evidence 
shows  to  be  practically  effective  in  diminishing,  if  not  entirely  preventing  accidents 
from  rear  collisions,  especially  on  lines  with  man}'  trains  which  run  at  different 
speeds. 

"  3.  The  neglect  of  their  employes  does  not  release  the  New  York  Central  Com- 
pany from  the  terrible  responsibility  for  the  late  accident,  when  it  is  app;irent  that 
neglect  must  be  expected,  and  when  well  known  and  effective  safeguards  to  protect 
the  public  against  the  consequence  of  such  neglect  have  not  been  pr3\'ided." 

Again,  to  bring  evidence  more  closely  related  to  us,  the  following  is  offered  as 
expressing  the  opinion  of  an  engineer  in  charge  of  the  inspection  of  the  LaWb 
Shore  and  Michigan  Southern,  concerning  the  Block  System  upon  that  most 
excellent  railway : 

"  There  has  been  used,  since  November,  1880,  for  block  on  main  lines  between 
Buffalo  and  Cleveland  (183  miles,  all  double  track),  a  semaphore  signal  at  each  sta- 
tion, with  telegraph  communication  from  one  station  to  another. 

"  They  have  also  had  between  Cleveland  and  Chicago  a  '  Block  System  '  for  the 
past  five  years  for  the  government  of  their  passenger  and  freight  trains.  Upon  all 
heavy  traffic  parts  of  their  road  this  system  is  in  daily  use.  Their  rules  are  to  keep 
all  passenger  trains  one  station  apart;  as  soon  as  a  train  leaves  a  station  the  ope- 
rator turns  his  block,  or  semaphore,  against  all  trains  going  in  the  direction  of  the 
departing  train  ;  and  not  until  the  departing  train's  arrival  and  departure  at  the  next 
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Station — which  is  announced  upon  tlie  wire — does  he  remove  the  block  or  sepha- 
more  to  allow  another  train  to  proceed  in  the  same  direction. 

"  The  next  operator  then  goes  through  the  same  operation,  followed  by  all  until 
the  train  arrives  at  its  destination.    This  method  is  termed  a  positive  block. 

"  Freight  trains  are  allowed  to  follow  each  other  according  to  circumstances. 
They  may  be  blocked  te..,  fifteen  or  twenty  minutes  apart — that  is,  they  can  leave  a 
station  the  time  apart  indicated,  by  being  blocked  by  the  telegraph  operator,  under 
orders  of  the  dispatcher ;  and  all  conductors  keep  ten,  fiften  or  more  minutes  behind 
each  train  or  section.    This  method  is  calleii  a  'permissive  block.' 

"  As  to  their  ability  to  obtain  a  strict  compliance  with  these  blocking  rules — in 
the  case  of  passenger  trains  it  may  be  said  that  they  rarely  have  rear  collisions ;  of 
course,  as  long  as  they  depend  upon  humanity,  some  one  may  be  liable  to  break 
rules,  but  their  system  is  considered  as  safe  as  any. 

"  In  the  case  of  freight  trains,  one  section  may  break  down,  a  failure  upon  the 
part  of  the  conductor  or  brakeman,  in  not  getting  out  signals  the  proper  distance,  an 
engineer  by  careless  running  may  cause  a  rear  end  collision. 

"  Without  such  rules  as  enumerated,  they  could  not  safely  conduct  their  railway 
train  service.  Rules  vary  in  regard  to. freight  trains  according  to  circumstances  or 
the  weather,  using  a  Ipnger  time  in  blocking  apart  in  boisterous  or  stormy  weather. 
"Our  judgment  and  the  observations  we  have  made  upon  the  Lake  Shore  and 
Michigan  Southern  Railway,  show  that  the  '  Block  System  '  is  the  only  one  that  can, 
in  a  large  measure,  obviate  accidents,  especially  upon  railways  of  any  great  magni- 
tude, and  where  trains  are  run  with  great  speed  and  closely  together.'' 

To  make  the  evidence  still  more  conclusive  as  to  the  value  of  this  system  recom- 
mended, attention  is  again  called  to  exhibit  "  D,"  and  to  the  train  accidents  occur- 
ring on  the  Lake  Shore  for  the  year  ending  June  30,  188L 

It  vi'ill  there  be  seen  that  not  a  single  "  collision  "  occurred  to  its  passenger 
trains  during  their  transit  through  Ohio,  and  but  a  single  accident  to  its 
passenger  trains  in  Ohio,  and  that  a  derailment.  What  more  conclusive  evidence 
could  be  offered  as  to  the  value  of  a  system,  than  such  results  following  its  use? 
It  may  be  well  to  state  that  the  passenger  mileage  of  this  road  is  more  than  that 
of  any  other  road  reporting  in  Ohio ;  in  fact,  over  twelve  per  cent,  of  all  the  pas- 
senger mileage  of  Ohio  roads. 

There  is  one  other  point  outside  of  the  Block  System  that  perhaps  ought  to  be 
considered  as  a  means  of  avoiding  collisions  at  crossings.  This  is  the  "  Interlock- 
ing Switch  and  Signal  System,"  now  being  adopted  at  various  points  in  the  United 
States.  These  means  greatly  facilitate  the  rapid  and  safe  transit  of  railroad  traffic, 
and  insures  perfect  safety  against  ci'ossing  collisions. 

It  may  be  stated  as  to  the  extent  and  accomplishment  of  this  Interlocking 
Switch  and  Signal  System.  Ihat  the  number  of  these  "machines"  in  operation 
within  the  United  States,  January  1,  1882,  was  fifty-two,  distributed  as  follows: 

Pennsylvania  Railroad  (main  line) •. 10 

United  Railroads  of  New  Jersey 6 

Northern  Central  Railroad 2 

Baltimore  and  Potomac  Railroad 1 

Philadelphia  and  Erie  Railroad 1 
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Baltimore  and  Ohio  Railroad 2 

Long  Island  Railroad 5 

Manhattan  Elevated  Railroad 12 

Brooklyn,  Flatbush  and  Coney  Island  Railroad 1 

New  York  Central  and  Hudson  River  Railroad 3 

Boston  and  Albany  Railroad 1 

Boston  and  Lowell  Railroad 1 

Pittsburgh,  Cincinnati  and  St.  Louis  Railroad 1 

Chicago,  Milwaukee  and  St.  Paul  Railroad 1 

Chicago,  Burlington  and  Quincy  Railroad 1 

Cleveland,  Columbus,  Cinciunati  and  Indianapolis  Railway 1 

Cincinnati  Southern  Railroad 1 

New  Jersey  Central  Railroad 1 

Troy,  Greenfield  &  Housatonic  Railroad  1 

As  to  the  cost  of  maintaining  "interlocking,"  it  may  be  said  that  the  machine 
at  East  Newark,  N.  J.,  the  oldest  one  in  this  country,  has  cost  so  little  as  not  to  jae 
worthy  of  mention.  From  information  coming  from  the  Superintendent  of  the 
Pennsylvania  Railroad,  the  machine  put  in  at  East  Liberty  in  1878  has  not  cost  five 
dollars  for  repairs  up  to  this  time.  The  engineer  in  charge  of  the  Northern  Central 
Railroad,  reports  that  less  than  a  dollar  has  been  expended  for  repairs  on  the  twenty- 
lever  machine  put  in  at  Baltimore,  Maryland,  in  the  same  year. 

The  capacity  and  safety  of  these  machines  are  illustrated  by  the  following  facts: 
At  the  station  at  Broad  street,  Philadelphia,  on  the  Pennsylvania  Railroad,  432 
trains  pass  daily,  in  and  out;  the  setting  of  the  28  switches  and  29  signals  is 
performed  by  one  machine  of  56  levers  operated  by  two  men.  At  the  127th  street 
and  Third  Avenue  station,  on  the  elevated  railroad.  New  York  city,  nearly  500 
trains  pass  in  and  out  during  the  twenty-four  hours  ;  the  setting  of  the  12  switches 
and  the  giving  of  the  10  signals  for  governing  the  motion  of  these  trains,  are  accom- 
plished by  one  man  working  a  machine  of  22  levers.  During  the  busiest  hour  of  the 
day  forty  trains  per  hour  pass  in  and  out  at  this  station.  At  Clapham  Junction,  near 
London,  England,  there  has  been  tor  about  two  years  a  machine  directly  signalling 
the  movements  of  the  670  trains  passing  daily. 

The  Interlocking  System  has  been  frequently  used  in  f^ngland  and  on  the  conti- 
nent as  a  Block  System.  Also  at  Philadelphia  the  same  result  is  obtained  :  Trains 
leave  14th  street  station  under  guidance  of  signals  given  at  17th  street,  proceed  to 
20th  street,  1,200  feet  distant,  where  the  engine  drivers  are  informed  by  a  second 
machine  that  the  track  is  clear  to  30th  street,  2,500  feet  further  on,  at  which  a  third 
machine  is  placed,  which  in  turn  gives  information  concerning  the  track  up  to  the 
fourth  machine  situated  on  32d  street.  In  this  manner  the  road  is  divided  into 
block  sections,  and  but  one  train  is  permitted  to  enter  the  block  at  one  time.  Acci- 
dents resulting  from  the  failure  of  these  machines  have  been  very  rare. 

An  insight  into  the  working  of  this  system  as  an  Interlocking  System  may  be 
gained  at  Berea,  Ohio,  on  the  C,  C,  C.  <s  I.  Railway,  and  upon  the  great  iron  rail- 
road bridge  on  the  Cincinnati  Southern  Railway  at  Cincinnati,  O. 

To  this  and  the  "Absolute  Block  System"  of  the  Lake  Shore  and  Michigan 
Southern  Railway,  legislative  attention  is  most  respectfully  directed. 
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Now,  in  conclusion,  more  fully  to  answer  the  final  interrogatory  of  the  resolu- 
tions: "That  it  any  further  legislation  is  necessary?"  without  presuming  to 
formulate  any  measure,  a  matter  left  to  the  varied  wisdom  of  your  honorable  body, 
it  is  respectfully  answered  in  general  terms,  such  legislation  is  desirable  as  will 
secure,  annually,  a  thorough  investigation  of  all  railway  accidents,  the  cause  of 
which  is  not  palpable — an  inquiry  to  determine  whether  it  is  the  result  of  manage- 
ment or  not;  a  statement  as  to  the  better  means  that  might  have  been  employed — 
a  careful  and  intelligent  report  to  be  annually  made  as  to  every  physicial  feature  of 
each  road  in  Ohio  ;  and  a  proper  presentation  of  all  such  facts  to  the  public.  It  is 
believed  that  such  aid  to  a  just  and  proper  public  opinion  will  serve  as  a  most 
effective  means  to  advance  rapidly  the  railroads  of  this  State  to  that  high  condition 
of  safety  so  much  desired  by  the  twenty  millions  of  i^assengers  that  annually  trust 
their  persons  and  lives  upon  railways  in  Ohio. 

It  is  not  urged  that  there  shall  be  statute  penalties  to  enforce  views,  since  the 
penalty,  inflicted  by  an  intelligent,  unfavorable  public  opinion,  upon  a  management 
that  is  neglectful  of  proper  means,  indifferent  to,  or  tardy  in  the  adoption  of  the 
best  means  to  m  \ke  safe  the  persons  and  live.s  of  passengers,  is  far  more  reaching 
and  corrective  in  its  effects  than  any  penalties  for  non-conformity  that  can  be 
secured  by  process  of  law. 

It  is,  perhaps,  no  more  than  proper  and  just  to  say  that  the  three  efficient  Civil 
and  Mechanical  Engineers,  who  have  made  an  examination  into  the  physicial  con- 
dition of  the  railroads  of  the  State,  during  the  past  summer,  unite  in  saying  that 
upon  many  of  the  roads  of  Ohio  the  managements  were  distinguished  by  an  earnest, 
active  and  intelligent  purpose  steadily  to  push  the  improvements  of  their  ways  to 
the  highest  condition  ;  and  it  is  believed  that  all  such  will  heartily  co-operate  with 
the  State  in  any  intelligent  means  calculated  to  move  all  the  railways  of  the  State 
to  the  cousummation  so  much  desired. 

These  statements  and  views,  together  with  accompanying  statistics,  are  most 
respectfully  submitted  in  answer  to  the  resolution  of  your  honorable  body. 

I  have  the  honor  to  be,  sir, 

Your  obedient  servant, 

H.  Sabine, 
Commissioner  of  Railroads  and  Telegrnphs. 
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EXHIBIT   "A." 

NAME,   HOW   OPERATED,    AND    METHOD    OF   HEATING. 

Alliance  and  Lake  Erie  Railroad  (Company) — Stoves. 
Baltimore  and  Ohio  Railroad  Company — 

Baltimore  and  Ohio  and  Chicago  Railroad  (stock  ownersnip) — Baker's  patent 

heaters  and  wood  stoves  with  door  locks. 
Central  Ohio   Railroad   (under  lease) — Baker's  patent   heaters  and   wood 

stoves  with  door  locks. 
Newark,  Somerset  and  Straitsville  Railroad   (under  lease) — Baker's  patent 

heaters  and  wood  stoves  with  door  locks. 
Sandusky,  Mansfield  and  Newark  Railroad  (under  lease) — Baker's  patent, 
heaters  and  wood  stoves  with  door  locks. 
Bellaire  and  Southwestern   Railway  (Company) — Stoves  well  secured,  heated 

with  coal. 
Bowliug  Green  Railroad  (Lessee) — According  to  law. 
Chagrin  Falls  and   Southern   Railroad — Company   (from   February    1,   1881) — 

Common  coal  stove  for  burning  soft  coal. 
Cincinnati  and   Eastern  Railway   (Company) — Iron  stoves'  securely  bolted  to- 
gether and  to  the  floor,  and  which  do  not  permit  escape  of  fire. 
Cincinnati,  Georgetown  and  Portsmouth  Railroad — Company  (from  September 

1.3,  188U)— Coal  stoves. 
Cincinnati,  Hamilton  and  Dayton  Railroad  (Company) — Wood  or  coal,  part  with 
Baker  heaters. 

Cincinnati,  Hamilton  and  Indianapolis  Railroad  (stock  ownership) — Wood 

and  coal. 
Cincinnati,  Richmond  and  Chicago  Railroad  (lease) — Wood  and  coal. 
Dayton  and   Michigan   Railroad  (lease) — Wood  and  coal,  part  with  Baker 
heaters. 
Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Railway   (Company) — Part  by 
water  base  stoves  in  each  end  of  car,  with  arrangement  so  that  the  fire  would 
be  extinguished  should  car  be  overturned ;  and  part  (new  cars)  by  Baker's 
patent  heater. 

Harrison  Branch  Railroad  (under  lease) — Part  by  water  base  stoves  in  each 
end   of  car,   with  arrangement  so  that  the  fire  would  be  extinguished 
should  car  be  overturned  ;  and  part  (new  cars)  by  Baker's  patent  heater. 
Cincinnati  Northern  Railway  (Company) — Coal  stoves. 
Cincinnati  Railroad  Company — 

Cincinnati  Southern  Railway  (under  license) — Baker  and  Smith's  heaters. 
Cincinnati,  Sandusky  and  Cleveland  Railroad — Company  (till  May  1  ;  leased  to 
I.,  B.  &  W.)— Stoves. 
Columbus,  Springfield  and  Cincinnati  Railroad  (till  May  1 ;  leased  to  I.,  B. 
&  W.)— Included  in  C.  S.  &  C. 
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Cincinnati,  Van  Wert  and  Michigan  Railroad  (by  C,  V.  W.  &  M.  C.  C.  Co.,  from 
March  5;  construction  contract) — Stoves. 

Cincinnati  and  Westwood  Railroad  (Company) — By  coal  stoves  bolted  to  floor. 

Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway  (Company) — Wins- 
low  and  Baker  heaters,  and  safety  stoves. 

Cincinnati   and   Springfield   Railway   (under   lease) — Winslow   and    Baker 
heaters,  and  safety  stoves. 

Cleveland  and  Marietta  Railroad  (Company) — A.  P.  Winslow  safety  car  stoves. 

Cleveland,  Mt,  Vernon  and  Delaware  Railroad  (Receiver) — Most  coaches  heated 
by  the  "  Spear"  patent  heaters. 

Cleveland,  Painesville  and  -ishtabula  Railroad  (Company) — Not  reported. 

Cleveland,  Tuscarawas  Valley  and  Wheeling  Railway  (Company)— Bissell  safety 
car  stove. 

College  Hill  Railroad— Company  (from  May  1,  1881)— Stoves. 

Columbus  and  Hocking  Valley  Railroad  (Company) — Patent  car  stove. 

Columbus  and  May.sville  Railway  (Company) — Not  reported. 

Columbus  and  Toledo  Railroad  (Company) — Patent  car  stove. 

Columbus,  Washington  and  Cincinnati  'iailroad  (Receiver) — Coal  burning  safety 
stoves. 

Connotton  Valley  Railway  (Company) — Stoves. 

Dayton  and  Southeastern  Railroad — Ri.'cciver  (till  May  21 ;  then  consolidated 
with  T.  D.  &  B.  R.  R.)— Not  reported. 

Dayton  and  Union  Railroad  (Trustee) — Winslow  safety  stove. 

Eastern  Ohio  Railroad  (Lessee)— Passenger  cars  heated  by  coal  stove. 

Indiana,  Bloomington  and  Western  Railway  Company — Not  reported. 

Cincinnati,  Sandusky  and  Cleveland  R  R.    )  qj  j    oi^igi^n  (from  May  1.) 
Columbus,  Springfield  and  Cincinnati  R.  R.  i  ^  •'     •' 

Iron  Railroad  (Companj') — Beeman  patent  railroad  stove,  claimed  to  be  so  con- 
structed that  the  fire  will  be  extinguished  as  soon  as  the  car  is  overturned. 
Lake  Erie  and  Western  Railway  (Company) — Spear  stoves;  hard  coal. 
Lake  Shore  and  Michigan  Southern  Railway  (Company) — Baker  and  Smith's 
heaters,  with  hot-water  pipes,  in  passenger  cars.    Smoking  and  baggage  cars, 
strong  stoves,  generally  the  Winslow  safety  stove. 
Chicago  and  Canada  Southern  Railway  (by  stock  ownership  and  special 
agreement) — Baker  and  Smith's  heaters,  with  hot-water  pipes,  in  passenger 
cars.    Smoking  and  baggage  cars,  strong  stoves,  generally  the  Winslow 
safety  stoves. 
Mahoning  Coal  Railroad  (under  lease) — Baker  and  Smith's  heaters,  with 
hot-water,  pipes  in  passenger  cars.     Smoking  and  baggage  cars,  strong 
stoves,  generally  the  Winslow  safety  stove. 
Marietta  and  Cincinnati  Railroad  (Receiver) — Wood  stoves  and  Baker  heaters. 
Baltimore  Short  Line  Railway  (special  agreement) — Wood  stoves  and  Baker 
heaters. 

Cincinnati  and  B  dtimore  Railway  (special  agreement) — Wood  stoves  and 
Baker  heaters. 
New  York,   Pennsylvania  and  Ohio  Railroad   (Company) — Wood  stoves  aud 
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Winslow  safety  and  Baker  heaters,  for  anthracite  coal,  all  well  protected  with 
zinc  in  day  coaches.     Baker  heaters  in  sleeping,  hotel  and  parlor  cars. 

Cleveland  and  Mahoning  Valley  Railway  (under  lease) — Wood  stoves  and 
Winslow  safety  and  Baker  heaters,  for  anthracite  coal,  all  well  protected 
with  zinc  in  day  coaches.  Baker  heaters  in  sleeping,  hotel  and  parlor  cars. 
Ohio  Central  Railroad  (Company) — Baker  heater  and  Spear's  stoves. 
Ohio  and  Mississippi  Railway  (Receiver)^Baker  heater  and  Spear's  coal  stoves. 
Ohio  and  West  Virginia  Railway  (Company) — Patent  car  stove. 
Painesville   and   Youngstown  Railway    (Company) — Coal  stoves  using  hitum- 

inous  coal. 
Paulding  and  Cecil  Railway  (Company) — Stove. 
Pennsylvania  Company — 

Ashtabula   and    Pittsburgh    Railway  (under   lease) — Dripp's   and    Spear's 

patent  safety  stoves. 
Cleveland  and   Pittsburgh    Railroad  (under  lease) — Bissell    &   Co.,    safety 

heaters,  28;  Winslow,  1  ;  James  Spear,  4;  Dripp's  2. 
Lawrence    Railroad   (under   lea  e)  — By   Dripp's  and  Spear's  and    Bissell's 

safety  stoves. 
Massillon  and  Cleveland  Railroad  (under  lease) — By  Dripp's  and  Spear's  and 

Bissell's  safety  stoves. 
North  Western   Ohio    Railway   (under  lease) — Spear's   patent   anthracite 

coal  burner. 
Pittsburgh,  Ft.  Wayne  and  Chicago  Railway  (under  lease) — By  Dripp's  and 
Spear's  and  Bissell  safety  stoves. 
Pittsburgh,    Cincinnati    and    St.  Louis   Railway  (Company) — Winslow's    and 
Bissell's  patent  stoves. 
Cincinnati   and   Muskingum  Valley   Railway  (under   lease) — Coal   stoves. 

Dripp's  and  Winslow's  patent. 
Columbus,  Chicago  and  Indiana  Central  Railway  (under  lease) — Passenger 
cars,  wood  and  coal  stoves.  Spear's  and  Dripp's  heaters.     Sleeping,  parlor 
and  drawing-room  cars  are  heated  by    Baker's  patent  car  warmers  and 
Winslow  stoves. 
Columbus  and  Xenia  Railroad  (under  lease) — Included  under  L.  M. 
Little  Miami  Railway  (under  lease) — Dripp's  and  Winslow's  patent  stoves. 
Pittsburgh  and  Lake  Erie  Railroad  (Company) — Anthracite  coal  stoves  with 

hot  air  flues. 
Rocky  River  Railroad  (Company) — C'.ial  stoves  well  secured. 
Scioto  Valley  Railway  (Company) — Spear's  patent  heaters. 
Springfield  Southern  Railroad  (Company) — Soft  coal  stoves. 
St.  Clair^ville  Northern  Railway  (Company) — Common  car  stove. 
St.  Clairsville  Railway  (Company) — Common  car  stove. 
Toledo,  Ann  Arbor  and  Grand  Trunk  Railway — Company  (from  October  15) — 

James  Spear  &  Co.,  patent  Anti-Clinker  car  heater,  No.  16  coal  stove. 
Toledo,  Canada  Southern  and  Detroit  Railway  (by  C.  S.  R'y  Co. ;  stock  owner- 
ship)— Baker  and  Smith  heaters. 
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Toledo,   Delphos   and    Burlington    Railroad    (Company) — Spear   stoves,    using 

anthracite  or  bituminous  coal 
Valley  Railway  (Company) — Winslow  safety  car>tove. 
Wabash,  St.  Louis  and  Pacific  Railway  (Company) — Not  reported. 


EXHIBIT  "B. 


NAME,    HOW   OPERATED,    AND   METHOD   OF    LIGHTING. 

Alliance  and  Lake  Erie  Railroad  (Company) — Oil-lamps. 
Baltimore  and  Ohio  Kailroad  Company — 

Baltimore  and   Ohio   and   Chicago   Railroad  (stock  ownership) — Mineral 

sperm  oil  and  candles. 
Central  Ohio  Railroad  (under  lease) — Mineral  sperm  oil  and  candles. 
Newark,  Somerset  and  Straitsville  Railroad  (under  lease) — Mineral  sperm 

oil  and  candles. 
Sandusky,  Mansfield  and  Newark  Railroad  (under  lease) — Mineral  sperm 
oil  and  candles. 
Bellaire  and  Southwestern  Railway  (Company) — Candles. 
Bowling  Green  Railroad  (Lessee) — Sperm  candles. 
Chagrin  Falls  and  Southern  Railroad— Company  (from  February  1,  1881) — Side 

lamps,  petroleum  oil  used. 
Cincinnati  and  Eastern  Hallway  (Company) — Lard  oil  and  candles. 
Cincinnati,  Georgetown  and  Portsmouth  Railroad  (Company) — Candles. 
Cincinnati,  Hamilton  and  Dayton  Railroad  (Company) — Candles  or  oil. 

Cincinnati,    Hamilton   and    Indianapolis  Railroad  (stock  ownership) — Oil 

and  candles. 
Cincinnati,  Richmoni:  and  Chicago  Railroad  (lease) — Oil  and  candles. 
Da,yton  and  Michigan  Railroad  (lease) — Oil  and  candles. 
Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Railway  (Company)— Centre 
and  side  lamps,  a  non-explosive  oil  being  used. 

Harrison  Branch  Railroad  (under  lease) — Included  in  C,  I.,  St.  L.  &  C. 
Cincinnati  Northern  Railway  (Company) — Lamps. 
Cincinnati  Railroad  Company — 

Cincinnati  Southern  Railway  (under  lea'^e)— Signal  oil-lamps. 
Cincinnati,  Sandusky  and  Cleveland  Railroad— Company  (till  May  1 ;  leased  to 
I.,  B.  &  W.)— Lamps. 

Columbus,  Springfield  and  Cincinnati  Railroad  (till  May  1 ;  leased  to  I.,  B. 
&  W.)— Included  in  C,  S.  &  C. 
Cincinnati,  Van  Wert  and  Michigan  Railroad  (by  C,  V.  W.  &  M.  C.  C.  Co. 

from  March  5  ;  construction  contract) — Candles. 
Cincinnati  and  Westwood  Railroad  (Company) — B  candles. 
Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway  (Company) — 800° 
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Cincinnati  and  Springfield  Railway  (under  lease) — 300°  oil. 

Cleveland  and  Marietta  Railroad  (Company) — Candles  and  lamps. 

Cleveland,  Mt.  Vernon  and  Delaware  Railroad  (Receiver) — Candles. 

Cleveland,  Paineaville  and  Ashtabula  Railroad  (Company) — Not  reported. 

Cleveland,  Tuscarawas  Valley   and    Wheeling    Railway    (Company) — Mineral 
seal  oil,  300  degrees. 

College  Hill  Railroad— Company  (from  May  ;,  18S1)— Candles. 

Columbus  and  Hocking  Valley  Railroad  (Company) — Candles  and  lamps. 

Columbus  and  Maysville  Railway  (Company) — Not  reported. 

Columbus  and  Toledo  Railroad  (Company) — Oil-lamps. 

Columbus,  Washington  and  Cincinnati  Railroad  (Company) — 300°  fire- test  car- 
bon oil. 

Connotton  Valley  Railway  (Company) — Oil-lamps. 

Dayton  and  Union  Railroad  (Trustee)— Candles  fully  protected. 

Eastern  Ohio  Railroad  (Lessee) — Sperm  candles. 

Indiana,  Bloomington  and  Western  Railway  Company — Not  reported. 
Cincinnati,   Sandusky  and   Cleveland  R.  R.  1  ^,  .    t->-   •  •       ,,        itr 
Columbus,  Springfield  and  Cincinnati  R.  R.  |  0^'°  division  (from  May  I.) 

Iron  Railroad  (Company) — Candles. 

Lake  Erie  and  Western  Railway  (Company) — Lamps,  mineral  sperm  oil. 
Lake  Shore  and  Michigan  Southern   Railway  (Company) — Candles  in  globes, 
and  lamps  burning  kerosene  of  300°  fire-test. 

Chicago  and  Canada  Southern   Railway   (by  stock  ownership  and  special 
agreement"! — Candles  in  globes  and  lamps  burning  kerosene  of  800°  fire- 
test. 
Mahoning  Coal  Railroad  (under  lease) — Candles  in  globes,  and  lamps  burn- 
ing kerosene  of  300°  fire-test. 
Marietta  and  Cincinnati  Railroad  (Receiver) — Candles. 

Baltimore  Short  Line  Railway  (special  agreement) — Candles. 
Cincinnati  and  Baltimore  Railway  (special  agreement) — Candles. 
New   York,   Pennsylvania  and  Ohio  Railroad   (Company) — Mineral  sperm  or 
other  300°  fire-test  oil  in  metal  lamps. 

Cleveland  and  Mahoning  Valley  Railway  (under  lease) — Mineral  or  other 
300°  fire-test  oil  in  metal  lamps. 
Ohio  Central  Railroad  (Company) — Oil  lamps  and  coach-candles. 
Ohio  and  Mississippi  Railway  (Receiver) — Candles  and  lamps. 
Ohio  and  West  Virginia  Railway  (Company) — Oil  and  candles. 
Painesville    and   Youngstown   Railway    (Company) — Coach-candles   and   glass 


Paulding  and  Cecil  Railway  (Company) — Run  in  daytime  only. 
Pennsylvania  Company — 

Ashtabula  and  Pittsburgh  Railway  (under  lease)— Candles  and  lard-oil. 

Cleveland  and  Pittsburgh  Railroad  (under  lease) — Candles. 

Lawrence  Railroad  (under  lease)— Candles  and  safety  oil-lamps. 

5  R.  R.  C. 
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Massillon  and  Cleveland   Railroad  (under  lease) — Candles  and  safety  oil- 
lamps. 
North  Western  Ohio  Kailway  (under  lease) — Oil  and  candles. 
Pittsburgh,   Ft.   Wayne  and  Chicago  Railway   (underlease) — Candles  and 
safety  oil-lamps. 
Pittsburgh,  Cincinnati  and  St.  Louis   Railway   (Company) — Candles  or  lamps 
with  mineral  sperm  oil. 
Cincinnati  and   Muskingum   Valley  Railway  (under  lease) — Candles  and 

mineral  sperm  oil  lamps. 
Columbus,   Chicago  and   Indiana  Central  Railway  (under  lease) — Candles 

and  oil-lamps. 
Columbus  and  Xenia  Railroad  (under  lease) — Included  in  L.  M. 
Little  Miami  Railway  (under  lease)— 300°  fire-test  mineral  sperm  oil. 
Pittsburgh  and  Lake  Erie  Railroad  (Company) — Candles  and  headlight  oil,  300° 

fire-test. 
Rocky  River  Railroad  (Company) — Oil  and  candles. 
Scioto  Valley  Railway  (Company) — Candles  and  oil. 
Springfield  Southern  Railroad  (Company)  Candles. 
St.  Clairsville  Northern  Railway  (Company) — Spermaceti  candles. 
St.  Clairsville  Railway  (Company)  Spermaceti  candles. 
Toledo,  Ann  Arbor  and  Grand  Trunk  Railway — Company  (from  October  15) — 

Coach  candles. 
Toledo,   Canada  Southern  and  Detroit  Railway  (by  C.  S.  R'y  Co.  ;  stock  owner- 
ship)— Candles. 
Toledo,  Delphos  and  Burlington  Railroad  (Company) — Most  approved  make  of 

lamps,  using  mineral  sperm  oil. 
Valley  Railway  (Company) — 300°  oil  and  candles. 
Wabash,  St.  Louis  and  Pacific  Railway  (Company) — Not  reported. 
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EXHIBIT  "C." 

Table  showing  the  growth  op  the  "  Absolute  Block  "  System  in  the  United  King- 
dom SINCE  1873,  AND  THE  DECREASE  PER  CENT.  OP  ACCIDBNTS. 


1875. 


1876. 


1877. 


1878. 


1879. 


1880. 


I  England  and  Wales 

I  Scotland 

■j  Ireland 


Total. 


f  England  and  Wales 

I  Scotland 

•{  Ireland 


31.1 
44.1 


88.5 
45.9 


Total. 


f  England  and  Wales 

I  Scotland 

\  Ireland 

L     Total 


41.0 
46.7 
0.1 


o  §"0  *  3 


M-.    O    O  ri 

o  _    _»  a 


54.8 

27.7 

2.4 


63.6 

31.9 

2.6 


46.0 
37.5 
0.6 


69.5 

39.8 

2.6 


38.7 

54.0 
40.4 
0.6 


58.7 
44.0 
0.7 


55.8 
63.1 
27.3 


51.7 
65.7 
30.8 


50.8 
42.9 
21.7 


(England  and  Wales| 
Scotland 
Ireland 
Total 


r  England  and  Wales 

Scotland 

\  Ireland 


,  L     Total 

!  r  England  and  Wales 

Scotland 

\  Ireland 


'  England  and  Wales 

Scotland 

Ireland I 


Total. 


r  England  and  Wales] 

Scotland 

■j  Ireland 

I      Total 


68 


ANNUAL      KEPOET. 


;|2 


oj^U)=   Mao 


Ss|stis  . 

c  Ci  P-c  £  o-  -  -  - 
BMIiicgWCOZ 


:  c  3  «d  c  o  S 


§  m'^  k  q  §  c -5  S 

a  c=  2  o^  d--       cj 


1 

'-o 
5 

13 

a,  Si 

i 

£ 

2E:,CL,^0,a,|i,aife(lc 


3|cZg;Z-5'33 


:><iOa:oi^>^coO 


JCMo 


o  ttpig^ 

mmm'do 


M»;S  g  u)  . 
duSSod 


COMMISSIONER   OF    RAILROADS 


69 


I  Kg  boa;  g. 


is" 


be  bog 


•  K  OS  =  o  Sa 


g^CuCL,     &<Eu 


-is^Z^ 


oo    Oi;ou 


■§S=3 

« 

SS'SE 

« 

■3^"^ 

•<i 

•OTjE-a 

> 

W 

«dO.  3 

frn 

nn 

^ 

OQOO 

O 

U 

70 


ANNTTAL     REPORT 


b 

3 

a 
1 

:   :   :   :   i-c   : 

•  i  ;  !  :^  ; 
M  ;  ;  ii  1 
i  M  i  :H  i 

■  i'°  i 

i   :-°   i 
•   ;  S   i 

i  •'2  i 

;   i  5   : 

:    :H 

o-  -  -  -   £  o- 
Z;  .           oz; 

.  -  .  .  ;     M    :    :    M 

•  5=     :    •    :    :    : 

iZi     ;  :  :  ;  : 

I  a 

iz; 

I-    : 

=  1- 

1    i'O   i 

:    :  a    : 

.  _  ♦=  c 

1 

:.^'    :    :    :    :    : 

ly  1 

:|  i|  i  M 

lilllif 

[«  (D  ^  «  CO   :  d 

:::   iTT    ::::::    ; 

HIJIIMMM 

1   :•§  mS  S   :   :   1   :   :  i 

IIiIIIInI 

r"^    "    :    :    :    :    ; 

-  3-      :    ;    :    :    i 
•^        :    ■    :    :    ■ 

l|  H  i  M 

ifcj     ;  ;  ■  1  • 

is     i  i  i  := 
is     i  i  Ml 

iHil 

:  3      c  c  0)  c  c 

i'l-'  llstl 

1 
C 

=  5 
=  1 

i-d 

|| 

11 

3 

:    ■    i    :    !  g    : 

iSS  :  ;  i  :  i 

1 

I    i'S    :    :    ■    i    iii    :    ;■; 

^  :  ■  :  i  !&  : 

:  ;  i'S'g'Sd'g 

i|  i  M  i 

i'S    :    i    :    : 

j  5  :  i  j  i 

i|||'a>.- 

1 

^  = 

Dale. 

Aug-.  8 

Aug.  22 

Sept.  30 

Dec.  30 

Jan.  1.') 

Feb.  10 

March  IH,. 

d!ijoso.aaz;z=ZZ;cz;3^Z!2;z;=Z; 
SSS<!<JS        -        "    h;^ 

=  C-"  r-  -  -  -  -  -  - 

Z;<z!i,S.^CZiZC 

5c.=  c 

&4 

a! 

1 
d 

o 

■a 

a 

O 

O 
U 

«  H  M 

"=  ■?£"£: 
ooooT'c 

^S    l5||| 

11        I 

3 

COMMISSIONER   OF    RAILROADS. 


71 


'A 

55 

w 

i 

^ 

t 

a 

f! 

is 

- 

. 

»  i  i 

M   :    1 
1  oi  5) 

- 

. 

- 

. 

1 

si 

£mwS;s= 

Z 

; 

s 

w 

C 

'1 

c 

1 

- 

il 

M 

o 

1 

C 

1 

•6 
> 

1 

1 

c 

E 
x: 
> 

il 

ll 

i 

g 
(4 

1 
E 

c 

c 
PC 

1 

:  5 

Si  ■ 

"^  C  03 

111 

■§-a« 

=  s=s 
-■  It 

3  dumps  and  4  gondolas  damaged 

9       "       "     2  engines  damaged 

1  box  car  damaged 

1  engine  and  1  coal  car  damaged 

2 gondolas,  1  dumpcar  damaged 

1  caboose  and  2  box  cars  damaged 

5 

fc 

il 

g_ 

li 

Nf 

t 

Eh 

J 

i 

J- 

c 

, 

■c 

I 

00 

1    a 

E:. 

1 

b. 

'^ 

1 

£ 

* 

sc 

= 

: 

iix 

mmOOZ 

■ 

c 

S 

s 

3  ^  -■  "^  "E  li 

Z   1 

i 

: 

= 

t 

•5^ 

C 

^ 

^ 
£ 
£ 

o 

I 

Z 

^ 

J 

2 

E 

t; 
c 

C 

c 

1 

1 

a: 

1 
E 

■ 

1 

' 

c 

C 

1 
> 
2 

72 


ANNUAL      REPORT, 


1 

!z 

7 

, 

. 

, 

. 

1 

, 

z 

. 

. 

, 

. 

- 

. 

. 

- 

2 

■c 

% 
% 

II 

"J 

1 

c 

P 

■a  ; 

l1 

a 

-a 

si 

>  c 

Si 

II 

1 

s 

0 

c 

.1 
0 

'E 

1 

= 

1 

c 
1 

« 
1 

- 

: 

r- 

« 

i 

Engineand  2  cars  broken 

3  cars  bartly  damaged 

4  cars  slightly  damaged 

2  engines  and  7  cars  badly  damaged...... 

3  cars  damaged 

3    "           " 

•  a 

S  3 

•c  a 

Q 

|5 

c 

li 

y 

12 

P 

1 

1 

a 
0 

H 

1 

c 

c 

■3 

1 

a 

=3  t 

p 

3  = 

i 
1=1 

!2^ 

S 

1 

1 

i 
1 

1 

= 

. 

1 

■a 

-. 

1  ^ 

No  train 
March  3... 
March  6... 
March  21,. 
March  25.. 
March  29.. 
.Tnnel.  ... 

:  c 

■3 

c 

■5 

-* 

g 

-I 

- 

0 

* 

c 

c 
7. 

c 
0 

0 

s 

g 

•5  6; 

i 
b 

J-  p  p.  bflfcfl- 
333530 

0 

> 

« 

a 

o 

o 
•a 

c 

c 

o 

Pi 

0 
O 

% 
1 

s 

o 

\ 
> 

5 

p 

c 

m 
0 

CL, 

03 
C 

1 

'> 
c 

Ph 

"c 

■a 

-^ 
p< 

> 

COMMISSrONER   OF    RAILROADS. 


73 


•2. 
'c 

o 
a 
B 

1 
5 

1 

It: 

is 

1 

1 

1 

3 

■6% 

5- 

a 
w  a 

;s' 

3 

. 

i 

a 

2 
£ 

\ 

s 

0- 

2i 

c 
c 

. 

1 

z 

S  a 

•  °  § 

aao 

z; 

2 

si 

a  c 

is 

1 

:T3 

ii 
II 

>»^ 

is 

1 

= 

X 
C 

1 

1 

i 
i 

1 

c 

1 

-6 

-^ 

c 
9 

c 

\ 

•a 
S 

5 

1 

1 

ile 

RJ 

ill 

5n- 

,2 

5 
t 

1 
^ 

i 
1 

'•0 

■o 
3 

'1 

c 

si  i= 

05:  = 

:"tjc  -'^ 

•6 

-3 

1 
•0 
5 

1 

1 

1 

■6 
1 

-a 
3 

:    :^    ;  to 

■a'o'^.'^a 

iilil 

1  2  =  S  S 

c 

zz 

i5 

ij 

, 

Ml 

i  h 

I 

= 

ii 

1 

1        1 
!        1 

J! 

1  i 

■a   I 
^*= 

1 

I 

, 

la  i 
l|    : 
1    1 

l-J 

'^ 

1 

Z 

£ 

J 
c 

1 

: 

£ 

fi 

!    R 

1 

S   CJ 

:t!l: 

;  7-. --^ ; : 

'N^^ 

■OtJ 

'■.£■ 

S 

I 

■^       oz 

III      ^^ 

3 

•6 

5 

a.' 

1 

1 

p: 
1 

a 

(2 

z 

■s 

> 

C 

i 

i 
1 

< 

a. 

= 
.1 

a. 
> 

0. 

j: 
1 

74 


ANNUAL     KEPOBT. 


££ 


.JS'°".5PSS".S? 


:  bo     *j 

3.  «> 


S,£ 


o,^  g  g  I  g  g  >j3i:  ga     -g  a 


•  o       p  o  tx  □ 

:3       S  S  E  g 

i  a"  d  c  "g 
-.8    «6(£m 


Iz;e;o2;0     fc. 


^3« 


:« 


■  StSpi      a 


5    =a ' 


coSiSi-JiJ 


zzzcooi£(£(i;S 


COMMISSIONER  OF    RAILROADS 


75 


*J5 


76 


AUNtJAL     REPORT. 


S  1   i   i     -d 

3  :   :   ;     S 

r.  o=         o 


2  "2'  tJ.1 


!5=.=  , 


:-Sco 


=ij=3 


!=      51=^     iz    Z    £Zi 


»i3SS'=:; 


•^■■^  3^  £wc~^0'^°^^.^.*4"<^^'^'1.44'^^.°^t335si,!^t 


IT)  o  a  g>.u 


§2.2.§3'3 S"2'&^.=£.S.S.3.S5.2.9.S.95.5.9.S'3'lo'3'i'3 o ?«1  S  a S H 3 


-ij-ljBMmBIOOOOO 


^0000  uooy  000  cj  000c  oocooijou 


CONMISSIONER   OF    RAILROiDS. 


77 


:S~*  ^  Serf 

1=25  005  as 


^  3 


-  ^fei 


.  i-a^  J^ 


ooOQqwXS.5j>3j3?.2S?;g;zocci££i£E£tt:BJmxo 


-t_'0  < 


g  2  1  "2  ■§  ■ 

2  to  "S  "S  "o  ' 

r  0      C     fl  ^ 

H  3  «  £  "  , 


ANNUAL  EEPOET. 


C5H 

•safJXBns^O 

r 

i 

J 

cc 

O 

1 

g 

? 

i  s 

l- 

s 

s 

•sauapiDov 

■* 

s 

s  s 

"    §    1 

2  3 

? 

3 

1 

1 

1 

■painCni 

& 

i 

2 

S     iS 

S    g    5 

s  g 

i 

8 

1 

•psniH 

s 

a 

S8 

?J   s 

CO        cc        C^ 

g  3 

g 

^ 

1 

1 

n 

•juSiajj 

S3 

t^ 

s  s 

o      5-      CO 

0      c 

s 

S 

0 

3 

S 

" 

o       t- 

in      r^      -q 

2    S 

3 

g 

■jsSuassud: 

s 

g 

s   ? 

^  ?,  s 

a  s 

c- 

S 

t: 

B 
a 
■a 

1 

a 
o 

t 

'S3iliBns^3 

^       =0 

"  » 

■°     '■" 

S    ■" 

-'    g 

•sinappav 

s 

s 

" 

■*  ^ 

«   "  ■* 

'Tf            CO 

"   s 

1 
o 

•pajtiCni 

-  ■" 

.,  - 

^     ,    »     -^ 

,    ^ro      i> 

•painx 

" 

c. 

"    - 

••=  - 

"jS 

Eh 

•jqSiaii 

•V 

Tp 

c      - 

-   " 

0.  ^ 

"    p> 

•jsSasssBj 

t- 

"^ 

=, 

•^ 

^  ^ 

,-(         CM         — ' 

'"  -^ 

' 

■^ 

1 

1 

p 

■3 

"sani^nsBO 

g 

g 

s      « 

t   g   ss 

S  ° 

- 

11 

nuaraxiBjaa 

CS 

g 

S 

s  s 

s  s  s 

S:        "^ 

0 

i 

3 

•paaiifni 

1- 

s  § 

t^      o      r~ 

S    K 

5 

-* 

i 

■pamJi 

s 

a 

£ 

o      1^ 

s  s  s 

S    S 

r- 

i 

4H3I3JJ 

K 

g 

S 

CM        ^ 

M        S        ° 

CT    " 

5 

1 

MSSuaSSBJ 

f2 

5 

S 

S    S 

s  ^  s 

E;    3 

c 

Ci 

5 

1 

§ 

■saiJi^nsBO 

s 

s 

?s 

"    53 

??    R    S 

?!    S 

i 

0 

s 

■snoisuioo 

- 

s 

?3 

S    ? 

s  5:  g 

S    g 

^ 

s 

1' 

6 

■paanfni    " 

s 

s 

°    ? 

S    R    S 

g  s 

CC 

S 

•pniix 

;^ 

& 

r.      ao 

S    S    S 

-  ° 

?a 

i 

1 

•jqgiaj^ 

M 

- 

" 

2     ;£ 

s  s  s 

s  s 

0 

lr~ 

= 

^ 

O       I- 

m      f-      t: 

s   « 

0 

1 

■jsSuassBj 

" 

-^ 

c 

■*    ^ 

■"  ^ 

^  1"  1 

§ 

5 

J3 
1 

-  i 

g 

'1 

"  1 

>: 

> 

1 

•  II 

ra    C 

E 

1 
s 

0 

78 


ANNUAL  KEPOKT. 


2, 

§ 

>o 

ff 

^ 

? 

s   ? 

g 

ir^ 

<= 

s 

;^ 

'd 

•saiJi^nsBo 

•- 

■' 

"■ 

^ 

'^ 

s 

c 

s 

sjnaproov 

i 

3 

2 

M 

e: 

1   S 

iH 

S 

% 

s 

iH 

m 

„ 

CO 

ni 

« 

S 

■pajntni 

ri 

« 

'~ 

fe^ 

K 

s 

« 

-f 

^ 

^ 

•paillH 

" 

" 

'^J' 

2 

•jqSiaij 

CO 

"• 

°^ 

S 

Eh 

ss 

'iqSiaj^  puB 

^ 

;3 

-^ 

r- 

.- 

t~.      ^ 

2 

^ 

^ 

s 

S3 

1^ 

jaSuassej 

f 

»ra 

i-l 

^ 

?^       ?5 

^ 

i^ 

■laSnassBj 

"^ 

LO 

(.'J 

" 

ra 

oi 

"saui^nsB^ 

w 

<c 

^      u- 

^ 

^ 

M^ 

S 

J2 

a 

•0 

H 

■sinapioov 

c^ 

s 

" 

« 

^      ^ 

^ 

'■ 

'^ 

"  |s 

jj 

•pajnCni 

c 

^ 

"*      — 

« 

-^ 

:*:      t^ 

-§ 

„ 

^      - 

J 

_ 

^      .0 

•psinx 

r 

o 

0 

•4qS!ajj 

'• 

■" 

CO 

C^ 

'~ 

2  " 

•J93a3SSBJ 

i> 

a. 

-^ 

- 

c.  ^ 

c 

- 

^ 

^'  1^ 

-^ 

f: 

00       oc 

^ 

^ 

r- 

«■ 

■S3tnBns«o 

y 

—      0- 

^ 

■■ 

' 

*"■ 

5 

^ 

^ 

^ 

^ 

^ 

(^ 

JS 

tn 

•luamxrejaa 

& 

0 

00 

j^ 

^ 

^    ,0 

q; 

■paaiiCui 

^ 

ir- 

•*  g 

a 

1 

'S 

CO 

c- 

00         .- 

^ 

^ 

Cl         O) 

IS 

■psniJi 

'-' 

.u 

r-l         r^ 

■" 

■" 

""      c^ 

a 

'-' 

C-l 

IT- 

CO 

n- 

^ 

U 

'5il3t3jj[ 

'^ 

<.■ 

CO 

"" 

■^ 

"    3 

^ 

■jaSusssTjj 

" 

« 

-t 

^ 

-* 

^ 

0 

OS 

S 

•saillunsBC) 

" 

. 

s 

^ 

'- 

^ 

,^ 

in 

^         XT 

L-:) 

__, 

— 

r^ 

•suoisuxoo 

■■ 

'"' 

- 

-f 

'P 

^ 

I"       tc 

rq 

r-H 

I- 

s 

•pajnfni 

pj 

'- 

- 

CO         CO 

*" 

•^ 

.ii 

0 

3 

^ 

r^l 

nn 

y~i 

^ 

r- 

m 

^ 

Ci 

r, 

"ri 

■paura 

•-* 

(.-* 

'-* 

Cl 

'-' 

■■' 

=^ 

?^ 

8 

^ 

>r 

(N 

f^ 

rr- 

■3 

•mSiajj: 

;'j 

" 

" 

(O 

*■' 

e^ 

■;i[3i8j^  pni7 

■^ 

^j 

""J* 

i~ 

« 

t*     -^ 

s 

C^ 

.r 

0 

S 

(ri 

aaSusssBj 

■jaSuassBd; 

0 

CO 

-' 

« 

"*            Tf 

- 

C 

■^ 

*    g 

^ 

" 

1 

^  g 

£ 
s 

'  1 

1 

^  1 

i 

C 

1 
1 

§ 

0 

E-i 

i]X:HIBIT    "F"-StJM:]VIARY    OF    TR^IISr    -A^CCXIDEISTTS. 


1  Si?aih<resteri 
Bowiiis  Greene  E.  R.— Le 
C^ma.  Van  Wert  and  Slate  Liue  B'y— Cumi' 

rtHgTTfi  FaTis  and'Soathera  SL  bJ-Co.  (froni  I 
CSiMiimati  and  EiStem  R'jr— tVimpaaj" 

September  13.  ISSO)— None ..... ......... 

CineniESli.  HamiHon  and  Dayion  K,  R.— €< im 

CiiMsniiati,Iniii3QapoIis.  St.  Louis  and  f'hi'.i 
Cindimati  Sorthem  R*y— t-'omp.  uv-N.  m 


Cinci 


LOo)_ 


CmcinaitiSoaiheni  H 


1  Clei 


OdniBbiK,  Springfield  and  Cmci 

Cfev^and. Tuscarawas  Valiev  and  Wheeltiii: 

C<dlKeHm  E.E.— CompfliiT  ifrom  May  1. 1- 

and  Hocking  Vallev  B.  B-— Comi'^ 

■MaysvilleB        " 

Toledo  R  I 


CterelancL 

L  H-— Comp; 

CteTdand^  Painesville  and  .Ashtabula 

liRR.— Coi 
d  Hockli  „ 
d  Maysyille  R'r-:Company .- 

ColmabGS.. 


Eeaem  Ohio  E- E-— L 

Cineinisati,5andii?-.  ■ 
Colambn=.SpringneMa 

l£^  Soore  and  Michigan  S 

Cliicago  and  Canada  a 

special  asreementj  • _ 


s  of  accidents  efttoting  derailment  of  trains. 


s  of  Collisions. 


Causes  of  accideotenot  resulting  in  derailmet 


Cle-reisnd  and  Meboaing  Valley  1 


nTi^ni 


Bef&reritin  F-broary  1 :  sold  lo  0.  F  i  S. 
paioesTilleandToungstoim  E'y — Company 
PanldingSBd  CecO  K'y— Conipany 


A.^fi-Utt-nlr.  and  Pitubor^  E'e  * 
C3£Te3and  and  KKsborghE.  E. 
I«wi«]ce  E.  E.  ( nnder  lease)— . 
K2^Ilosaod~      '      .  -  — 


,  Knskingiun  Valley  I 

Coiamba*,  Cbux^  and  Indiana 

Cohnnboa  and  Ssnia  B,  E.  (nnde 

linte  Miami  E'y  fonder  Iea-=e,  „ 

PiaSjoigJi  and  Late  Erie  K.  E.„— Con 

EorJcy  Errer  E.  E.— Company— Son  e 


=ef/W>  VaC^  ffr— Coinpan; 


Se,  Ctaisrilfe  Sorthem 


E.  E-^-Coin  lany .. . 


Ec  daiaTiJfe  E 


Toiedo, 


-Company— None  _'. 


Toti^ki,  Csnada  £ 


d  Trnnlt  R'y— Company  il 


Totedo,  D^iioeand&irijngTon  3^"R.^^JComi«nV 

<•  aHey  £ail  vsy— CompeQ  J .'. 

'^ti^ik.^i.ijjaJsxoaPMiSe  E'y— Company 


*  iDclnded  in  C,  I,,  SL  L.  <s  C. 
'IndadedraC.S.&C. 
'Kot  reported. 

•Intloded  in  L.  S.  &  M.  S. 

*Caa8e8  of  atxidents  effecting  derailment  of  trai 
*Caases  of  colUaioDa  not  given. 
'Ineladed  in  Little  Miami, 
•IndodedinM.&C. 

*  Caoaea  of  fwUiaion  not  jpven. 

(«j    S«ie  reported.  (6)    Bent.  ici    ( 

fi;    Thi*  ia  eroHe  cla««ifii<mtion. 

'/>    Tbi«  clazKifieation  does  not  agree  with  the  c 

(M/    Ttie  difference  between  theHe  and  those  gi 

'a;    T/iM  di«CTej»saicy  Ja  the  resalt  ot  "i-". 

'  *  I    Troe  total  of  aceidentfl  reported. 

'p/    Tireirty-»even  accidenta  not  ela«rifie']. 

'  7/    iteren  eolVmon 


3ident8  not  resulting  in  derailn 


(e)     Fourteen  colliBiong  not  classified. 


,  and  accounts  for  many  of  the  diecrepancic 
i  under  number,  in  the  result  of  '-V. 
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COM.MIiSID.NEU   OF    RAILROADS.  81 

EXHIBIT    "H." 

AC'lUEMS    WHICH    HAVE   KE.SL-I.TED    IN    KIRE   ON    TRAINS    I.V    THE    UNITED   .STATES. 

U'Vom  the  R.  R.  Gazuttei. 

Janiiai-i/. 
1681. 

1.  .Jan.    27.     lOarly  in  the  morning,  a  freiglit  train  on  the  Wabash,  St.  Louis  and 

Pacitic  ran  into  a  preceding  freight  near  Decatur,  Ills.,  \vrecking 
twelve  cars.    Five  were  burned  up. 

2.  Jan.    21.     Karly  in  the  morning,  a  passenger  train  on  the  Chicago,  Rock  Island 

and  Pacific  road  struck  a  broken  rail  near  Pond  Creek,  Ills.,  and 
three  cars  were  thrown  from  the  track  and  wrecked,  and  one  car 
caught  fire  and  was  burned.  One  passenger  was  bui'ned  to  death, 
another  fatally  liurt,  the  conductor  and  five  passengers  less 
severely  injured. 

3.  Jan.     29.     In  the  morning,  a  passenger  train  on  the  Sunbury  and  Lewistou 

Branch  of  "the  Pennsylvania  was  thrown  from  the  track  near 
Middleburg,  Pa.,  bj'  a  broken  rail.  Twd  curs  upset,  were  wrecked 
and  burned  ujD ;  five  persons  were  b;idiy,  ten  less  seve^elj-,  hurt. 

4.  Jan.    22.    Xear  midnight  on  the  22nil,  a  passenger  train  on  the  Xew  York, 

Lake  Erie  and  Western  was  tiirown  from  the  track  near  Tioga 
Centre,  N.  Y.  The  postal  car  went  down  a  bank  with  the  baggage 
and  express  cars  on  toi>  of  it ;  the  wreck  caught  fire  and  was 
burned  up.  Five  men  in  the  postal  car  were  killed,  all  being 
burned  to  death,  and  in  the  other  cars  twelve  w?re  hurt.  The 
accident  is  supposed  to  have  been  caused  by  a  broken  wheel. 

5.  Jan.    2ii.     Karly  in  the  morning  a  freight  train  on  the  Grand  Trunk  ran  otl' 

the  track  at  Highland  Creek,  Ont,  and  ten  cars  went  ofi'  the 
bridge  and  Were  wrecked.  The  wreck  burned  up;  a  boy  was 
burned  to  death,  and  a  brakeman  hurt. 

ti.  Jan.  22.  In  the  evening,  the  baggage  car  of  a  passenger  train  on  the  New- 
York  and  Greenwood  Lake  road  caught  fire  w  hen  near  Snake 
Hill,  N.  J.,  and  was  entirely  destroyed. 

7.  Jan.  28.  A  flat  car  loaded  with  cotton  on  a  freight  train  on  Chicago,  St.  Louis 
and  New  Orleans  road  caught  fire  from  a  burning  tree  near 
McComb  City,  Miss.,  and  four  cars  were  burned. 

Fibmary. 

1.  Feb.    22.     In  the  afternoon,  a  special  passenger  car  on  the  BuSalo,  Pittsburgh 

and  Western  road  ran  into  the  rear  of  a  regular  passenger  train, 
which  was  just  starting  from  President,  Pa.  The  engine  of  the 
special  was  damaged,  and  the  rear  car  of  the  other  train  wrecked. 
Five  passengers  were  badly  and  nine  slightly  hurt,  most  of  them 
being  scalded  by  steam  from  the  locomotive. 

2.  Feb.    17.     In  the  morning,  the  caboose  of  a  freight  train  on  the  Wabash,  St. 

6        R.  R.  C. 
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Louis  and  Pacific  road  was  thrown  from  the  track  by  a  broken 
rail  in  East  Hannibal,  Ills.,  and  went  down  a  high  bank,  caught 
fire  and  was  burned  up.    One  man  was  killed  and  four  hurt. 

3.  Feb.    24.     In  the  morning,  a  passenger  train  on  the  Midland  railroad,  of  New 

Jersey,  struck  a  broken  rail  near  Ogdensburg,  N.  J.,  and  two  cars 
left  the  track  and  upset  down  a  bank.  The  cars  caught  fire  and 
both  were  destroyed,  liut  the  passengers  were  able  to  get  out 
without  fatal  results.  Five  trainmen  and  nine  passengers  were 
hurt,  most  of  them  but  slightly. 

4.  Feb.    25.    In  the  morning,  an  old  iron  bridge  on  the  Illinois  Central,  near 

Hey  worth.  Ills.,  gave  way  under  a  freight  train,  and  two  cars  fell 
into  the  ravine.    They  caught  fire  and  were  destro)'ed. 

5.  Feb.    10.    In  the  evening  of  the  10th,  two  cars  of  a  passenger  train  on  the 

Central  railroad,  of  New  Jersey,  jumped  the  track  at  Communi- 
paw,  N.  J.  One  was  thrown  across  the  track ;  the  other  upset, 
caught  fire  and  was  burned  up.  Eight  passengers  were  injured, 
besides  a  number  slightly  bruised. 

Afarch. 

1.  Mar.      8.    In  the  morning,  a  freight  train  on  the  Western  and  Atlantic  road 

ran  into  the  rear  of  a  preceding  freight  near  Mclvors,  Ga.  The 
engine  and  eight  cars  were  badly  broken,  and  the  engine  upset 
down  the  bank.  The  fireman  was  badly  injured,  and  a  man  who 
stood  by  the  track  was  caught  under  the  engine  and  fatally 
scalded. 

2.  Mai'.    16.     In  the  night,  an  oil  train  on  the  Philadelphia  and  Reading  road 

broke  in  two  near  Ringgold,  Pa.,  and  the  rear  section  ran  into  the 
forward  one,  wrecking  several  cars.  An  oil-tank  exploded  and 
thirteen  cars  were  burned  up. 

3.  IMar.    21.     In  the  morning,  a  passenger  train  on  the  St.  Paul,  Minneapolis  and 

Maintoba  road  ran  into  the  rear  of  a  freight  near  Rothsay,  Minn., 
wrecking  several  cars.  The  caboose  caught  fire  and  was  burned. 
Two  men  were  killed  and  five  hurt. 

4.  Msir.    9.     Very  early  in  the  morning,  a  passenger  train  on  the  Lake  Erie  and 

Western  road  ran  over  a  cow  near  Lafayette,  Ind.,  and  the  engine 
was  upset  down  a  bank,  the  baggage  car  following  it.  The  fire- 
man was  fatally,  the  engineer  less  severely,  scalded. 

Ajml. 

i.     April  18.     In  the  morning,  a  car  of  a  freight  train  on  the  Charlotte,  Columbia 
and  Augusta  road  cau.aht  fire  near  Cliarlotte,  N.  C,  and  was  partly 
destroyed. 
2.     April     28.       A  freight  car  of  a  freight  train  on  the  New  York  Central  and  Hud- 
son River  road   caught  fire  when  near  Cranesville,  N.  Y.,  and 
was  destroyed. 
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Mmj. 

1.  May     21.       A    butting    collision  between   a  Michigan  Central  and  a  Detroit, 

Lansing  and  Northern  freight  on  the  track  used  by  both  roads 
in  Lansing,  Michigan.  Both  engines  and  several  cars  were  badly 
broken,  and  the  wreck  partly  destroyed  by  fire. 

2.  May     17.       In  the   morning,  several  cars  of  a  freight  train   on  the  Northern 

Central  road  were  thrown  from  the  track  near  Parkton,  Pa.,  by 
the  breaking  of  an  axle;  several  cars  were  wrecked,  and  the  wreck 
caught  fire,  burning  up  five  oil-tank  cars. 

3.  May     19.       Early  in  the  morning,  several  cars  of  a  freight  train  on  the  Lehigh 

Valley  road  were  thrown  from  the  track  at  East  Pennsylvania 
Junction,  Pa.,  by  a  broken  axle.  An  oil  car  caught  fire,  and 
thirteen  cars  were  destroyed. 

4.  May      7.       Very  early  in  the  morning,  a  freight  train  on  the  Green  Bay  and 

Minnesota  road  broke  through  a  bridge  near  Ceutralia,  Wis., 
which  had  been  partly  burned  by  a  slow  fire,  the  ties  and  rails 
remaining  in  place  while  the  stringers  were  nearly  burned 
through.  The  engine  passed  nearly  across  and  fell,  and  ten  cars 
went  after  it  and  were  piled  up  in  a  bad  wreck.  The  engineer, 
fireman  and  a  brakeman  were  hurt.  The  wreck  caught  fire  and 
was  destroyed. 

June 

1.  June     30.       In  the  night,  six  cars  of  a  freight  train  on  the  Illinois  Central  road 

were  thrown  from  the  track  near  Peotone,  111.,  by  a  broken 
wheel.     The  wreck  caught  fire  and  was  burned. 

2.  June     9.       In  the  morning,   an  express  car  on  a  passenger  train  on  the  Long 

Branch  Division  of  the  Central  Railroad,  of  New  Jersey,  caught 
fire  when  near  Little  Silver,  N.  J.,  and  was  destroyed. 

3.  June     21.       In  the  night,   a  car  of  a  freight  train  on  the  Central  Railroad,  of 

New  Jersey,  caught  fire  near  Bayonne,  N.  J.,  and  was  destroyed. 
It  set  fire  to  a  road  bridge  over  the  track,  which  was  also 
destroyed. 

Jalij. 

1.  July  25.  A  freight  train  on  the  Texas  and  Pacific  road  broke  through  a 
bridge  at  Baker  Creek,  Texas,  which  had  been  partly  burned  by 
a  slow  fire.  Nine  cars  went  down  and  were  wrecked,  and  the 
wreck  caught  fire  and  was  burned  up. 

August. 

1.  Aug.  27.  Early  in  the  morning,  a  freight  train  on  the  Chicago,  Burlington 
and  Quincy  road  broke  through  a  bridge  near  Albia,  Iowa,  and 
the  cars  were  piled  up  in  a  bad  wreck  below.  The  wreck  caught 
fire  and  several  cars  were  burned  up.  A  brakeman  was  fatally 
hurt. 
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September. 

1.  Sept.  Very    early   in  the   morning,  a   section  of  a   circus   train   on  the 

Chicago  and  Alton  road  ran  into  the  rear  of  a  preceding  section, 
which  was  just  backing  out  of  a  siding  at  Laundale,  111.  A 
sleeping  car  and  a  caboose  were  wrecked,  and  the  caboose 
burned  up. 

2.  Sept.     23.       In  the  morning,  an  oil  train   on  the  New  York,  Lake  Erie  and 

"Western  road  bro^e  in  two  near  Sloatsburg,  N.  Y.,  and  the  rear 
section  ran  into  the  forward  one,  wrecking  several  cars.  The  oil 
cauglit  fire  and  a  number  of  cars  burned  up,  completely  destroy- 
ing the  track  for  some  distance.     The  road  was  blocked  all  day. 

3.  Sept.     25.       Very  early  in   the  morning,  a  Chicago  and  Alton  freight  struck  a 

Wabash,  St.  Louis  and  Pacific  freight  at  the  crossing  of  the  two 
roads  at  Jacksonville  Junction,  111  The  engine  and  several  cars 
were  w.recked ;  the  wreck  caught  fire,  and  several  cars  wete 
burned  up,  with  the  station  building  adjoining. 

4.  Sept.     9.       In  the  morning,  several  ca's  of  a  freight  train  on  the  New  York 

Lake  Erie  and  Western  road  were  thrown  from  the  track  at 
Chemung  Narrows,  N.  Y.,  by  a  broken  axle.  The  wreck  caught 
fire  and  three  cars  were  destroyed. 

5.  Sept.     14.       In  the  morning,  the  engine  of  a  passenger  train  on  the  New  Jersey 

Southern  road  burst  a  flue  when  near  the  dock  at  Sandy  Hook, 
N,  J.  The  engineer  stood  at  his  post,  though  badly  scalded,  and 
stopped  the  train,  saving  it  from  going  off  the  dock. 


October. 

1.  October  5.  In  the  evening,  a  passenger  train  on  the  New  York,  Lake  Erie  and 
Western  road  ran  into  the  rear  of  some  cars  which  had  been 
broken  loose  from  a  freight  at  Vandalia,  N.  Y.  The  engine  and 
several  cars  were  wrecked,  and  the  wreck  caught  fire  and  was 
partly  destroyed.     The  engineer  was  badly  hurt. 

2  Oct.  29.  In  the  afternoon,  a  freight  train  on  the  Pennsylvania  Railroad  ran 
into  a  preceding  train  near  Lancaster,  Pa.,  wrecking  several  cars. 
An  oil  car  caught  fire,  and  seven  cars  were  burned  up. 

3.  October  1.  Very  early,  in  the  morning,  there  was  a  butting  collision  between 
two  freight  trains  on  the  St.  Paul.  Minneapolis  and  Manitoba 
road  near  Melrose,  Minn.  Both  engines  and  fifteen  cars  were 
piled  up  in  a  bad  wreck,  a  fireman  and  a  brakeman  hurt.  The 
wreck  caught  fire  and  was  destroyed. 
October  5.  About  noon,  several  cars  of  an  oil  train  on  the  New  York,  Lake 
Erie  and  Western  road  ran  off  the  track  near  Port  Jervis,  N.  Y., 
and  one  of  the  tank  cars  caught  fire.  Fifteen  cars  were  destroyed, 
the  fire  being  finally  stopped  by  firing  slugs  from  a  cannon  into 
several  tanks,  allowing  the  oil  to  run  out.  The  track  for  some 
distance  was  completely  destroyed.  ' 
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5.  Oct.     26.       In     the   morning,   the    engine  of  a  freight   train  on  the   Indiana, 

Bloomington  and  Western  road  exploded  its  boiler  just  as  it  was 
starting  from  Champaign,  111.,  with  a  freight  train.  The  force  of 
the  explosion  was  downwards,  lifting  the  engine  from  the  track 
and  throwing  it  over.  The  fireman  was  fatally  scalded  and  a 
brakeman  hurt. 

6.  October  6.      Very  early  in  the  morning,  a  dining  car  on  a  passenger  train  on 

the  New  York,  Lake  Erie  and  Western  road  caught  fire  when 
near  Binghamton,  N.  Y.,  and  was  almost  destroyed.  The  fire 
extended  to  the  next  car,  a  sleeping  car,  which  was  badly 
damaged. 

November. 

1.  Nov.     28.       lu  the  evening,  several  cars  of  a  coal  train  on  the  New  Y'ork  and 

New  England  road  were  thrown  from  the  track  at  Burnside, 
Conn.,  by  a  misplaced  switch.  The  caboose  caught  fire  and  was 
destroyed. 

2.  Nov.     26.       In   the  morning  the  engine  of  a  passenger  train  on  the  Cleveland, 

Tuscarawas  Valley  and  Wheeling  road  ran  off  the  track  near 
Bridgeport,  Ohio,  and  upset.     The  engineer  was  fatally  scalded. 

3.  Nov.     28.       In   the  night,  four  box  cars  and  twelve  oil-tank  cars  of  a  freight 

train  on  the  Lehigh  Valley  road  ran  off  the  track  in  Weissport, 
Pa.,  and  went  down  a  bank.  The  wreck  caught  fire  and  was 
destroyed. 

December. 

1.  Dec.       22.      In   the  night,  a  freight  train  on  the  New  Y'ork,  Lake  Erie  and 

Western  road  ran  into  the  rear  of  a  preceding  freight  near 
Ramapo,  N.  Y.,  damaging  several  cars,  and  derailing  several 
others.  One  track  had  been  cleared,  when  a  spark  from  an 
engine  of  a  passing  passenger  train  set  fire  to  the  oil  from  a 
wrecked  tank  car,  and  seven  or  eight  oil  cars  were  burned  up, 
the  burning  oil  making  a  great  fire,  and  completely  destroying 
the  track  for  half  a  mile. 

2.  Dec.     30.      Near  midnight,  on  the  30th,  a  west  bound  freight  train   on   the 

Pennsylvania  Railroad  ran  into  the  rear  of  a  preceding  freight, 
which  had  just  started  up  after  stopping  to  repair  a  broken 
coupling  near  Christiana,  Pa.  The  rear  engine  and  several  cars 
were  wrecked  and  thrown  over  both  tracks. 
A  minute  later  an  east  bound  freight  came  up  and  ran  into  the 
wrecked  cars.  The  engine  was  upset  and  the  wreck  caught  fire 
burning  up  two  engines  and  thirteen  cars.  A  brakeman  was 
killed  ;  an  engineer  and  a  fireman  were  fatally  hurt. 

3.  Dec.     10.       In   the  night,  a  car  of  a  passenger  train  on  the  Wilmington  and 

Weldon  road  caught  fire  from  the  stove  when  near  Rocky  Mt., 
N.  C,  and  was  destroved. 
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Summary  of  Exhibit  "  H." 

Of  the  1,45S  train  accidents  for  the  year  1881,  thirty-eight  or  2.60  per  cent,  re- 
sulted in  tire.  Of  these  thirty-eight  accidents,  twenty-seven  were  on  freight  trains ; 
nine  were  on  passenger  trains;  and  two  were  on  passenger  and  freights  together. 

Of  the  fires  on  freight  trains,  five  were  on  oil  trains ;  one  on  a  flat  car  loaded 
with  cotton ;  and  four  originated  in  the  cahoose.    The  origin  of  the  rest  is  not  given. 

Of  the  fires  on  passenger  trains,  one  originated  from  a  stove  without  being 
caused  by  any  other  train  accident ;  one  in  a  baggage  car  with  no  causing  train 
accident ;  one  in  a  dining  car  with  no  other  accident  to  cause  it ;  one  in  an  express 
car  under  similar  conditions ;  one  in  a  wreck  composed  of  an  express,  a  baggage  and 
a  postal  car.  The  place  of  origin  of  the  fire  in  the  remaining  accidents  was  not  ob- 
tainable. 

Of  the  character  of  the  accidents  resulting  in  fire  on  freight  trains: 

Seven  were  rear  collisions ;  three  persons  were  killed,  but  not  by  fire. 

Two  were  butting  collisions;  two  persons  were  injured,  but  not  by  fire. 

One  was  a  crossing  collision  ;  no  one  hurt. 

One  was  a  broken  wheel ;  no  one  hurt. 

Three  were  broken  axles ;  no  one  hurt. 

One  was  a  broken  rail ;  one  killed  and  four  injured,  but  not  by  tire. 

One  was  a  misplaced  switch  ;  no  one  hurt. 

Four  were  broken  bridges;  one  killed  and  three  injured  ;  not  by  fire. 

Three  were  derailments  not  included  in  the  above,  in  which  one  was  killed  by 
fire,  and  one  injured,  not  by  fire. 

Four  were  from  other  causes ;  no  one  hurt. 

Of  the  character  of  accidents  resulting  in  fire  on  passenger  trains :  ' 

Three  were  broken  rails;  one  killed  by  fire;  one  killed  and  thirty-four  injured, 
but  not  by  fire. 

One  was  a  broken  wheel ;  five  killed  by  fire  ;  twelve  injured  otherwise. 

Five  were  from  other  causes ;  eight  injured,  but  not  by  fire. 

The  two  accidents  to  passenger  and  freights  together,  were  both  rear  collisions, 
in  which  two  were  killed  and  six  injured,  but  not  by  fire. 

The  casualties  to  persons  on  the  freight  train  accidents  resulting  in  fire,  given 
above,  were  : 

Killed  by  fire 1;     Injured  by  fire 0 

Killed  otherwise 5;     Injured  otherwise 10 

6  10 

The  casualties  to  persons  on  the  passenger  train  accidents  resulting  in  fire  were : 

Killed  by  fire 6;     Injured  by  fire 0 

Killed  otherwise 1;     Injured  otherwise 34 

7  54 
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The  casualties  to  persons  in  the  two  rear  collisions  between  passenger  and 
freight  trains  were : 

Killed  by  fire 0;     Injured  by  fire 0 

Killed  otherwise 2;     Injured  otherwise 6 

2  6 

Total  killed  by  lire  7;     Injured  by  fire 0 

Total  killed  otherwise 8;     Injured  otherwise 70 

Total  killed 15;        Total  injured 70 

Of  these  accidents  resulting  in  fire,  seven,  or  46.67  per  cent.,  were  killed  by  fire, 
and  eight,  or  53.33  per  cent.,  otherwise,  and  none  were  injured  by  fire. 

Killed  by  fire  in  collisions 0 

Killed  otherwise  in  colhsions 3 

Total  killed  in  these  collisions  resulting  in  fire 3 

Killed  hy  fire  in  derailments 7 

Killed  otherwise  in  derailments 5 

Total  killed  in  derailments  resulting  in  fire 12 

Total  killed 15 

Besides  the  above  mentioned  casualties  by  fire,  there  were  six  accidents,  in 
which  twenty-two  persons  were  scalded,  tour  being  killed. 

Four  of  these  accidents  occurred  on  passenger  trains,  one  being  an  explosion, 
one  person  injured  ;  two  were  derailments,  two  killed  and  one  injured  ;  one  a  rear 
collision,  fourteen  injured. 

The  other  two  accidents  were  on  freight  trains,  one  being  an  explosion,  one 
killed  and  one  injured  ;  the  other  was  a  rear  collision,  one  killed  and  one  injured. 
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Year. 


1868.. 
1869.. 
1870.. 
1871.. 
1872.. 
1873.. 
1874.. 
1875.. 
1876.. 
1877.. 
1878.. 
1879* 


5  I 
0.9 


5,890.66 
5,992.27 
6,282.92 
6,536.50 

(b)  7,408.38 
7,336.92 
7,573.10 
7,983.17 

(c)  8,002.31 
(c)  8,292  21 
(c)  8,552.60 
(c)  8,553.60 


Capital  stock. 


Authorized. 


Amount. 


1880 1  (c)10,922.47 

1881 j  (c)12,054.63 


$29,739  69 
30,030  74 
32,542  97 
37,617  56 
40,359  80 
44,015  56 
48,617  07 
42,056  81 
43,468  28 
45,380  06 
44,288  12 
45,879  24 
37,523  60 
35,714  46 


Paid  up. 


Amount. 


Average : '    $.39,802  43 


129,192  13 
29,385  83 
31,337  91 
32,186  61 
29,583  07 
33,678  97 
34,986  68 
33,634  20 
84,811  23 
34,188  67 
33,072  89 
33,019  54 
31,281  19 
29,388  64 


Total  debt. 


S32,124  82 


Amount. 


524,039  08 
81,187  82 
25,660  75 
27,163  27 
30,764  01 
32,458  90 
36,669  00 
87,775  97 
87,925  32 
37,146  72 
35,974  10 
18,937  15 
32,809  10 
33,557  90 


$31,576  43 


(a)  This  is  the  length  of  the  single  main  track  and  branches. 

(b)  Includes  roads  in  process  of  con.struetion. 

(c)  In  dividing  the  capital  stock,  223.2  miles  less  than  these  totals  were  used,  because  the  capitul 
stock  of  the  Ohio  and  Mississippi  E'y  Co.  extends  over  only  393  milep,  whereas  its  debt,  earnings,  etc. 
extend  over  616.2  miles. 

*     Returns  incomplete. 

id)  These  per  mile  showings  are  found  bj"  dividing  the  total  single  track  reporting  to  this  office 
into  the  total  capital  stock,  debt,  earnings,  etc.,  reported. 
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Per  Mile  Showings— Continued. 


Year. 

Stock 
and 
Debt. 

Cost  of  road 
and 

Equipment. 

X 

Amount. 

Amount. 

1868 

$.53,231  16 
60,573  65 
56,998  66 
.59,349  78 
60,347  08 
66,137  87 
71,655  68 
71,410  17 
72,736  55 
71,335  39 
69,046  99 
.51,9.56  69 
64,090  29 
62,946  54 

$51,364  36 

1869     

53,680  18 

1870 

53,078  79 

1871                      

55,959  35 

1872 

52,388  80 

1873                                                

62,982  01 

1874 

63,945  87 

1875 

62,234  04 

1876 

63,223  97 

1877 '. 

61,512  30 

1878 

.59,587  33 

1879' 

59,538  05 

1880 

56,753  70 

1881  

57,753  32 

$63,701  25 

S58,143  01 

Returns  incomplete. 
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Per  Mile  Showings — Continued. 


'S.S. 


Year. 


1868.. 
1869.. 
1870.. 
1871.. 
1872® 
1873.. 
1874.. 
1875.. 
1876., 
1877.. 
1878.. 
1879., 
1880  , 
1881., 


5  ° 
III 


7,191 
7,166 
8,121 
7,851 
7,234 
7,292 
6,594 
6,503 
6,141 
6,340 
5,680 


49,293 
51,100 
51,651 
88,932 
73,037 
88,815 
91,705 
94,342 
92,772 
98,747 
84,220 


■OM.MISSrONEH    OF    RAILKOADS. 


91 


Pek  Mile  Showings— Continued. 


Year. 

Average   number  of   pas- 
sengers carried  over  each 
mile. 

Average  number  of  tons 
of   freight  carried   over 
each  mile  of  road, 

1868 

1869           

78,816 
88,365 
63,248 
74,175 
82,543 
82,118 
82,524 
81,624 
.   84,067 
69,103 
63,444 
70,302 
76,328 

222,337.7 

1870    

266,262.7 

1871 

271,396.5 

1872. 

394,595.3 

1873        

466,256.9 

1874 

490,898.4 

1875            

429,877.6 

1876      

474,787.6 

1877 

500,099.0 

1878 , ■' 

501,178.4 

1879       

574,621.0 

1880 

609,345.9 

1881   .     

631,061.7 
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PfiR  Mile  SHowiNGS^^Continued. 


Year. 


2  5 

<B  O 


1868 

1869 

1870 

1871 

1872 

1873 

1874 

187.5 

1876 

1877 

1878 

1879" 

1880 

1881 

*    Returns  Incomplete. 


$2,523  04 
2,605  24 
2,674  35 
2,498  77 
2,173  69 
2,343  21 
2,274  14 
2,144  08 
2,060  26 
1,880  34 
1,711  34 
1,572  72 
1,668  52 
1,783  64 


14,923  25 
5,439  72 
5,307  75 
6,011  87 
6,194  27 
7,303  93 
6,563  82 
5,415  26 
5,303  98 
4,664  47 
4,819  40 
4,681  56 
5,454  29 
5,774  33 
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Per  Mile  Showings — Continued. 


Year. 


1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879* 

1880 

1881 

Returns  incomplete. 
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Entire  Llse. 
Per  Mile  Slioioings  /or  1880  and  1881  compared. 


1881. 


Per  cent,  of 
increase  or 
decrease. 


Capital  stock  (paid  up) 

Debt , 

Gross  earnings 

Net  earnings 

Passenger  earnings  

Freight  earnings 

Mail  earnings 

Express  earnings 

Earnings  from  other  sources 

Operating  expenses 

Maintenance  of  way  and  structures 

Maintenance  of  cars 

Motive  power 

Conducting  transportation  

General  expenses 


$30,662  39 

32,809  10 

7,546  63 

2,964  78 

1,668  53 

5,454  29 

164  67 

117  52 

141  68 

4,581  83 

1,037  23 

463  01 

885  58 

1,817  67 

378  81 


$29,388  64 

33,557  90 

7,981  50 

2,895  23 

1,733  03 

5,766  02 

181  07 

143  96 

157  39 

5,086  27 

1,166  27 

502  35 

1,043  16 

1,971  74 

402  26 


-  4.15 
-r  2.28 
-h  5.76 

-  2.35 
+  3.86 
+  5.72 
+  9.96 
J-  22.59 
+  11.12 

-  11.09. 
+  12.44 

-  8.49 

-  17.79 

-  8.47 

-  6.33 


Pkoportion  for  Ohio. 
Per  Mik  Showing  for  1880  and  1881. 


Per  cent,  of 
increase  or 
decrease. 


Capital  stock  (paid  up) 

Debt 

Gross  earnings 

Net  earnings 

Operating  expenses  .... 


531,021  11 

33,488  86 

7,308  70 

2,792  79 

4,368  10 


$31,861  08 

33,639  42 

7,852  30 

2,871  41 

5,021  80 


+  2.78 

-  0.45 

+  7.44 

4-  2.81 

+  14.97 
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TEN  YEARS  OF  OHIO  RAILWAY  MANAGEMENT. 


1881. 


Increase  or 
decrease, 
per  cent. 


I.  The  Mile  Showing. 

a.  Inoeslment. 

1.  Capital  stock  (per  mile) 

2.  Debt  (per  mile) 

3.  Stock  and  debt  (per  mile) 

4.  Cost  of  road  and  equipment  (per  mile). 

b.  Work  done  by  each  mile. 

1.  Trains  carried 

2.  Cars  carried 

3.  Passengers  carried 

4.  Tons  of  freight  carried 

c.  Earnings  per  mile. 

1.  Total  

2.  From  passengers   

3.  From  freight 

4.  Net 

d.  Operating  expenses  per  mile. 

1.  Total  

2.  Maintenance  of  way 

3.  Maintenance  of  cars 

4.  Motive  power 

.5.     Conducting  transportation 

6.    General  expenses 

II.  The  Car  Showing. 

a.     Work  done  by  each  car. 
1. 
2. 
3. 
4. 


Miles  run 

Miles  run  by  passenger 

Miles  run  by  freight 

Number  of  persons  carried  one  mile  by 
each  passenger 
5.     Numlier  of  tons  of  freight  carried  one 
mile  by  each  freight  car 

b.  Receipts  per  car. 

1.  For  each  mile  run 

2.  For  each  mile  run  by  passenger  car 

3.  For  each  mile  run  by  freight  car  .... 

c.  Expenses  per  car. 

1.     For  each  mUe  run 

2      For  maintenance  of  car  for  each  mile  run 

III.    The  Locomotive  Showing. 
a.     Work  done  by  each  locomotive. 

1.  Miles  run 

2.  Number  of  cars  moved  one  mile.... 

3.  Number  of  cars  per  train 

6.     Receipts  per  locomotive. 

1.     For  each  mile  run 

c.     E.rpemes  per  locomotive. 

1.     For  each  mile  run  

Miscellaneous  Items. 

Average  number  of  employes  per  mile.. 
"  passenger  rate  per  mile  (cents) 
"        freight  rate  per  mile  (cents) ..... 

Number  of  locomotives 

"        of  passenger  cars 

"        of  express  and  baggage  cars'.... 

"         of  freight  cars 

"        of  other  cars 

Total  number  of  cars 


$32,186  51 
27,163  27 
59,349  78 
55,959  35 

7,191 

49,293 

63,248 

271,396.5 

$9,049  40 
2,498  77 
6,011  87 
2,884  53 

$6,164  87 

1,785  07 

585  32 

968  48 

2,310  08 

515  92 


9,785.27 

36,089.32 

7,043.40 

4,730.21 

58,793.73 

$0,183 
0.518 
0.184 

$0,125 
0.012 


27,376.40 

187,772.42 

6.8 

$1,258 

$0.a57 

6 

3.957 

2.215 

1,717 

874 

474 

30,173 

1,427 

32,948 


$29,388  6J 
33,557  90 
62,946  54 
57,753  32 

5,680 

84,220 

76,328 

631,061.7 

$7,981  50 

1,733  02 

5,766  02 

2,895  23 

$5,086  27 
1,166  27 

502  35 
1,043  16 
1,971  74 

402  26 


11,890.64 
45,595.43 
10,844.17 

6,851.14 

94,225.67 

$0,096 
0.341 
0.079 

$0,060 
0.006 


23,482.79 

348,121.22 

14.8 

$1,681 

$0,896 

6 

2.336 

.915 

2,916 

1,343 

612 

80,734 

2,690 

85,379 


—  8.69 
+  23.54 
+  6.06 
+  3.21 

—  21.01 
+  70.85 
+  20.64 
+  132.52 

—  11.80 

—  30.64 

—  4.08 
+  0.37 

—  17.49 

—  34.67 

—  14.17 
+  7.72 

—  14.64 

—  22.03 


+  21.51 

+  26.34 

+  53.96 

+  44.84 

+  60.26 

—  48.09 

—  41.00 

—  67.07 

—  52.00 

—  50.00 


—  14.22 
+  85.39 
+  117.66 


+      4.55 

0. 

—  40.96 

—  58.69 
+  69.25 
+  53.77 
+  29.11 
+  167.57 
+  88.51 
+  159.74 
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In  the  above  showings  the  following  facts  will  be  noted  : 

First,  each  mile  of  road  operated  by  the  companies  reporting  to  this  office  has, 
with  6  per  cent,  increase  of  stock  and  debt  and  3  per  cent,  additional  cost,  trans- 
ported 71  per  cent,  more  cars  for  12  per  cent,  smaller  gross  earnings  and  17  per  cent, 
decrease  of  expenses ;  21  per  cent,  more  passengers  for  29  per  cent,  smaller  earnings ; 
133  per  cent,  more  tons  of  freight  for  4  per  cent,  smaller  earnings;  and  has  earned  a 
slightly  greater  net  amonnt. 

Second,  each  car  employed  by  the  companies  has  run  22  per  cent,  more  miles 
for  50  per  cent,  smaller  cost  of  maintenance.  The  gross  earnings  have  been  48  per 
cent,  smaller  per  car  for  each  mile  run,  while  the  operating  expenses  have  been 
decreased  62  per  cent.  Each  passenger  car  has  run  26  per  cent,  further,  carried  45 
per  cent,  more  passengers  one  mile,  and  received  41  per  cent  smaller  earnings.  Each 
freight  car  has  run  54  per  cent,  further,  carried  60  per  cent,  more  tons  one  mile,  and 
received  57  per  cent,  smaller  earnings  for  each  mile  run. 

Third,  each  locomotive  has  run  14  per  cent,  fewer  miles,  but  moved  85  per  cent, 
more  cars  one  mile,  and  118  per  cent,  more  at  one  time,  for  34  per  cent,  more  money 
per  mile  run,  at  5  per  cent,  more  cost. 

Hence,  tkere  must  have  been  a  great  increase  in  the  efficiency  of  railway 
management. 

TELEGRAPH    COMPANIES. 

Reports  have  been  received  from  only  twelve  telegraph  companies.  They  report : 

Capital  stock  authorized  1105,201,150  00 

"            subscribed 187,150  00 

"            paid  in , 187,1.50  00 

Funded  debt 6,244,102  00 

Unfunded  debt 53,200  00 

Stockholders  in  Ohio .^. 80 

Amount  of  stock  held  by  them 71,925  00 

Length  (all  in  Ohio)  430.98miles 

Stations  in  Ohio 43 

Employes  in  Ohio 210 

Cost  of  line  and  equipment $223,786  33 

Earnings  (gross) 149,764  79 

Operating  expenses 117,476  39 

Net  earnings 31,704  12 

Dividends  paid 524  00 

Interest  on  bonds  paid 427,455  51 

Other  payments 467,775  23 


RAILROAD  CUXFEDERATIONS. 


It  has  been  feared  by  the  peojile  of  the  entire  country,  as  well  as  by 
those  of  Ohio,  that  lailroad  corporations,  growing  in  power,  rapidly 
oxtendini;'  their  lines  from  the  Atlantic  ports  to  the  remotest  harvests 
of  the  \\'est,  forming  consolidations  of  through  lines,  with  far-reaching 
tributary  branches,  into  combinations  of  most  formidable  proportions, 
might,  by  a  concert  of  action  be  wrought  into  one  vast  system  of 
rjianagement,  and  that  this  organization  with  a  singleness  of  purpose, 
might,  by  terms  of  their  own  exclusive  making,  determine  just  how 
large  a  share  of  the  product  of  the  jiroducer  should  be  set  aside  to 
compensate  the  transporter. 

This  apprehension  on  the  part  of  Ohio,  has  been  expressed  by  the 
Secretary  of  "Toledo  Produce  Exchange,"  in  his  report  for  1881,  in  the 
following  terms : 

"  The  drift  of  our  times  is  toward  consolidation  and  pooling,  and  consequent 
monopoly.  Such  measures  are  against  the  principles  of  our  government,  the  public 
peace  and  the  .'■afety,  of  tlie  rights  oT  our  people.  From  the  beginning  our  laws 
liave  been  framed  with  a  view  to  suppress  all  combination?,  as  dangerous  and  oppres- 
sive in  their  tendency.  I  am  ghul  to  be  able  to  direct  attention  to  a  bill  lately 
introduced  into  the  Legislature  of  the  State  of  'Sew  York,  making  consolidations, 
whether  of  earnings  or  stock,  a  violation  of  law,  and  it  becomes  our  own  State  to 
awaken  in  time  to  the  peril  of  the  increase  of  power  by  the  consolidation  of  chartered 
companies. 

"  The  Board  of  Trade  and  Commerce  of  Chicago,  in  its  report  of  1880,  expresses 
its  views  of  the  situation  in  the  following  terms:  'Tlie  great  railway  corporations 
of  the  country  are  rapidly  absorbing  the  weaker  ones  as  jarts  in  their  respective 
systems,  or  to  destroy  them  as  competitors.  Reflecting  men  stand  aghast  as  they 
observe  link  after  link  forged  and  firmly  welded  in  the  great  chains  which  a  very 
few  individuals  hold,  and  so  effectually  control  as  lo  be  a  standing  menace  to  the 
commercial  prosperity  of  the  country,  and  its  best  and  highest  interests. ' 

"  In  the  meantime  efforts  to  resist  undue  encroachment  are  paralyzed,  a  faint 
protest  or  note  of  warning  is  now  and  again  heanl  in  the  land.  The  views  of  some 
distinguished  statesman,  lawyer,  merchant  or  railway  magnate,  are  sought,  given 
and  published,  disciis-md.  perhaps,  tor  a  few.  days,  and  all  is  still. 

"The  work  ol  broadening,  deei'ening  an^  strengthening  a  power  more  potent 
than  government,   luiwever.   moves   (|uietly  but  steadily   forward,  while  legislators, 
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State  and  National,  are  lulled  into  a  dream  that  all  is  well,  or  are  held  by  the  throat 
with  a  mailed  hand  that  threatens,  with  the  ability  to  execute,  political  annihilation 
if  the  first  move  be  taken  to  interfere  in  the  progress  of  schemes  for  the  absorption 
of  the  people's  sustenance  or  in  any  manner  embarrass  those  who  '  havingpossessed 
themselves  ot  the  gateway  of  commerce  '  claim  the  right  to  enjoy  all  the  advantages 
of  the  situation  which  their  own  ideas  of  right  and  justice  may  suggest  that  they 
are  entitled  to. 

The  Secretary  of  the  Chamber  of  Commerce  of  New  York,  in  the  annual 
review  of  the  interests  of  commerce,  says:  "This  question,  of  vital  importance  to 
commerce,  has  continued  to  engross  the  thought  of  the  chamber,  and  will  not  be 
relinquished  until  a  practical  solution  is  in  some  manner  found.  It  would  be 
monstrous,  indeed,  if  the  right-of-way  and  the  privileges  granted  by  the  Legislature 
of  the  State  for  the  benefit  of  its  citizens,  and  the  promotion  of  their  trade,  should 
be  devoted  by  the  corporations  thus  chartered,  not  only  to  the  advantage  of  rival 
and  strange  interests,  but  to  their  own  positive  disadvantage.  In  a  word,  that  a 
monopoly  should  be  allowed  to  interfere  with  the  public  good.  *  *  *  -  *  * 
Corporations  will  not  long  be  permitted  to  override  the  rights  of  individuals  or 
communities.  " 

It  will  be  seen  by  the  quotations  ;iV)ove  made,  that  apprehension  of 
evils  to  the  general  interests  of  the  country,  through  the  machinations 
of  railway  corporations,  are  wide-spread. 

It  is  believed  by  many  that  the  consolidation  of  the  great  routes  of 
inlaiv.l  commerce  would  result  in  an  orga,nization  that  would  put  its 
hand  upon  the  legislative  and  judical  powers  of  the  State,  give  direction 
to  their  acts  and  decisions,  until  finally  the  people  would  find  they  were 
powerless  to  extricate  themselves  from  the  grasp  nf  a  monopoly  only  by 
an  uprising  in  violent  rebellion. 

Uncommon  powers  of  any  particular  class,  few  in  numbers  with 
uncommon  means  for  the  execution  of  its  shemes  of  aggrandizement,  is 
alwa}'8  alarming  to  the  masses. 

There  is  no  question  that  tliL're  have  suddenly  grown  into  vast 
proportions  many  railroad  organizations  in  the  United  States,  managed 
by  a  few  men  possessed  of  coUossal  fortunes. 

The  important  question  then  is :  "Is  it  probable  they  will  con- 
federate into  one  management,  with  the  powers  and  purposes  of  a 
monopoly  ?'' 

A    RAILROAD    CONl'EDERATION    OR    FREIGHT    POOL, 

Is  an  agreement  as  to  what  shal],be  the  relative  transjiortation  charges,. 
or  apportionment  of  freights,  or  of  earnings  between  railroads  engaged 
in  competitive  traffic. 
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There  have  been  many  pooling  schemes  at  different  times  in  the 
past,  both  in  the  West  and  East,  among  whicli  may  be  mentioned  the 
Southern  Railway  Association,  between  points  on  the  Missouri  river — 
Kansas  City,  Atchison,  Leavenworth,  St.  .Joseph,  and  the  railroads 
from  these  points  and  the  cities  of  St.  Louis,  Chicago  and  Toledo.  The 
Chicago-Omaha  ))ool,  a  combination  of  the  three  gr&at  railroads  leading 
westward  from  Chicago — the  Chicago  and  North-western  Railway,  the 
Chicago,  Rock  Lsland  and  Pacific  Railroad,  and  the  Chicago,  Burlington 
and  Quiucy  Railroad  The  pooling  arrangements  of  the  Chicago  and 
North-west  railroads—  the  cattle  pool,  by  which  the  cattle  of  the  West 
were  apportioned  to  the  routes  east  of  Chicago  in  allotments  upon  an 
agreed  percentage  The  pool  in  cattle  traffic  is  now  managed  by  the 
Joint  Executive  Committee  of  Railroad  Managers.  The  coal-oil  pool, 
controlled  by  the  Standard  Oil  Company,  has  attracted  a  great  deal  of 
attention  by  its  marvelous  success  and  the  exclusiveness  of  its  mo- 
nopoly. The  Atlantic  Coal  Combination  involved  not  only  the  railroads 
interested  in  its  transportation,  but  the  mining  companies  engaged  in 
its  ])ro<luction.  And  probably  many  other  pools  not  enumerated.  But 
the  confederation  of  the  most  interest  to  the  people  generally,  and  the 
one  to  which  the  attention  of  the  reader  is  more  particularly  directed,  is 
that  of  the  great  trunk  lines  extending  from  the  great  seaboard  cities 
westward — that  of  the  New  York  Central  and  Hudson  River  Railroad 
T^runk  Line,  extending  to  Niagara  and  Buffalo;  the  New  Yoi-k,  Lake 
Erie  and  Western,  reaching  to  Buff'alo  and  Salamanca;  the  Pennsyl- 
vania Company's  Railway,  terminating  at  Pittsburgh  ;  the  Baltimore 
and  Ohio,  extending  to  Wheeling  and  Parkersburg — all  with  western 
consolidated  lines  reaching  to  Chicago.  There  have  been  frequent  at- 
tempts of  these  companies  to  confederate  their  interests  since  1869 — the 
date  of  the  formation  of  through  lines  from  Chicago  to  New  York  and 
Philadelphia. 

In  a  railroad  point  of  view,  there  are  strong  veasoiis  why  sucli  an 
arrangement  should  be  made  and  faithfully  performed,  among  which  the 
following  are  mentioned  : 

It  will  lie  an  i-asy  matter  to  determine  the  rates  of  (hi-ough  traffic, 
and  to  maintain  tlieni. 

It  will  avoid  a  competitive  warfare,  and  consequent  loss. 

It  is  found  that  there  are  economies  that  can  be  practiced  in  the 
handling  of  freight ;  in  its  more  rapid  transit:  in  the  employment  of 
cars,  locomotives  and  train  hands. 

It  will  make  more  permanent  reasonable  rates,  and  thereby  inform 
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the  shipper  and  speculator  with  reasonable  certainty  what  the  transpor- 
tation factor  must  be  in  their  calculations. 

It  will  enable  railroad  managers  to  avoid  the  strongly  marked  di.s- 
criminations  that  he  now  assumes  he  must  make  in  view  of  self-preser- 
vation— that  is,  discriminations  between  localities  and  trade  centres — 
low  through  or  competitive  rates,  and  high  local  or  non-competitive 
rates. 

It  will  serve  railroad  managers  in  the  correcting  of  the  efi'eets  of 
that  anomalous  feature  in  its  commerce,  wherein  the  laws  of  supply  and 
demand  and  competition  do  not  serve  to  regulate  freight  charges,  as  in 
other  highways  of  commerce. 

On  the  other  hand,  it  is  feared  that  eonfederation  will  do  more  than 
what  is  claimed  by  its  advocates. 

It  is  believed  that  a  successful  organization  of  the  great  trunk  lines 
into  a  imified  management  will  serve  to  relieve  them  from  the  ordinary 
vicissitudes  that  usually  accompany  business  ventures. 
It  is  asked !  "  Why  should  there  be  this  immunity?' 
It  is  believed  that  such  an  organization  will  enable  them  to  main- 
tain their  usual  profits,  even  in  seasons  of  adversity  to  the  producer. 
It  is  asked  :     "  Why  this  unusual  guaranty  ?  " 

It  is  believed  that  such  an  organization  will  j)ut  these  vast  corpora- 
tions into  the  possession  of  such  elements  of  power  that  they  can  crush 
growing  rivalries,  and  thereby  maintain  their  asceiidency  and  become'a 
monoiDoly  in  the  transportation  of  the  rapidly  increasing  products  of 
the  country. 

It  is  not  known  that  these  trunk  lines  have  ever  prt)posed  a  consoli- 
dation. 

Such  a  proposition  would  mean  the  abdication  of  several  great  man- 
agers and  the  exaltation  of  some  one. 

Such  a  proposition,  it  is  believed,  would  only  arise  from  fear  of  the 
overthrow  of  its  corporation  ;  no  one  proposes  to  abdicate  a  flattering 
power  when  secure.  Such  a  proposition  is  hardly  possible — the  unify- 
ing of  four  nearly  equal  powers. 

The  rapid  expansion  of  these  trunk  lines  into  connections  west- 
ward and  laterally  has  rendered,  each  successive  year,  the  possibility  less 
and  less  of  a  joint  ownership  in  consolidation.  These  roads  with  ex- 
tensions are  very  unwieldy  of  themselves;  and  it  seems  to  be  in  the 
schemes  of  the  manipulators  of  railways  not  to  consolidate,  but  rather 
to  pool  or  confederate  ;  and  the  experiment  has  been,  for  the  twelve  or 
thirteen  years,  altogether  upon  the  latter  methods  of  management. 

Such  an  almost  infinite  variety  of  interest  attaches  to  these  ways  of 
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transportation— SO  unexpectedly  are  new  Interests  springing  up  and 
asserting  the  necessity  of  a  consideration  of  their  |)art  in  the  great 
problem ;  ;ind  so  mazy  and  intricate  the  problem  becomes  that  the  best 
minds  of  the  land  are  dazed  in  view  of  its  intricacies  when  they  have  at- 
tempted to  solve  the  question  of  a  proper  and  e<]uitable  adjustment  of 
rates  between  these  great  routes  for  the  competing  points  in  the  Great 
West  and  the  rival  cities  upon  the  Atlantic  sea-board. 

A  brief  view  of  the  attempts  made  during  the  years  of  through 
lines  from  Chicago  to  the  East  will  serve  to  show  the  probable  or  im- 
probable establishment  of  that  monopoly  so  much  feared. 

In  1869  tliere  was  an  agreement  entered  into  by  which  eastward 
grain  was  to  be  shipped  to  Baltimore  at  10  cents  per  hundred  pounds 
less  than  to  New  York. 

In  1870  this  difl'erence  was  reduced  to  5  cents. 

In  1876  the  basis  of  difference  was  changed,  and  it  was  agreed  by 
the  trunk-lines  and  western  roads  that  the  adjustment  should  be  upon 
the  relative  dififerences  of  distance  in  the  routes  from  Chicago  to  New 
York,  Philadelphia  and  Baltimore;  to  Philadelphia,  10  per  cent.;  to 
Baltimore,  lo  per  cent,  less  than  to  New  York  ;  from  Cincinnati  to 
Baltimore,  24  per  cent,  less,  and  to  Philadelphia,  12  per  cent,  less  than 
to  New  York. 

In  less  than  two  months  after  the  adjustment  of  1876,  the  New  York 
Central  and  Erie  Railways  withdrew  from  the  confederac}',  claiming  it 
gave  too  great  advantage  to  Philadelphia  and  Baltimore.  A  war  of  rates 
followed,  continuing  from  Ma}'  until  1877. 

In  1877,  April  5th,  another  agreement  took  effect,  re-establishing 
differential  rates  based  upon  relative  distance  from  common  shipping 
points,  and  in  view  of  ocean  rates  to  foreign  ports,  to  which  our  inland 
freights  were  directed.  This  agreement  was  substantially  respected  until 
•Tune  30,  1880,  a  term  of  about  3  j'ears,  at  which  time  the  New  York 
Central  withdrew,  claiming  that  ocean  rates  from  the  rival  seaboard 
cities  had  changed,  giving  Philadelphia  and  Baltimore  greatly  the  ad- 
vantage over  New  York  on  export  freights. 

The  agreement  was  that  all  freights  from  the  West  to  Baltimore 
should  be  3  cents  less  per  100  pounds,  and  to  Philadelphia,  2  cents  less 
than  to  New  York ;  on  east-bound  freight,  first  and  second  class,  8  cents' 
less ;  and  on  third  and  fourth  class,  3  cents  less  from  Baltimore  than 
from  New  York  ;  the  same  classes,  6  and  2  cents  less,  respectively,  from 
Philadelphia  than  from  New  York. 

Upon  the  abandonment  of  this  contract  a  war  of  rates  followed,  and 
it  is  estimated  by  Mr.  Fink  that  it  has  cost  the  railroad  companies  east 
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of  the  Mississippi  river,  represented  in  the  Joint  Executive  Committee 
at  the  rate  of  from  twenty-five  to  thirty  million  dollars  per  annum. 

In  view  of  the  manj'  difficulties  that  have  beset  this  question,  as  to 
what  is  a  proper  and  equitable  adjustment  of  rates  between'  these  great 
routes,  Mr.  Fink  says: 

"  No  one  has,  or  can  have  any  definite  idea  as  to  what  constitutes  an  equitable 
distribution  of  the  competitive  traffic  between  the  rival  raih'oads  and  the  rival 
cities ;"  and  he  further  says,  "  If  any  definite  idea  could  be  found  as  to  what  consti- 
tutes a  just  and  equitable  distribution  of  traffic,  it  would  be  impracticable  and  im- 
possible to  predetermine  the  relative  transportation  charges  that  would  result  in  the 
desired  distribution." 

As  a  further  example  of  the  difficulties  that  surround  the  question, 
the  following  is  quoted  from  the  rejjort  of  the  Board  of  Railroad  Com- 
missioners of  Massachusetts  for  1881  : 

"The  New  York  'anti-monopolists'  have  heretofore  dwelt  upon  the  injustice  to 
their  city  resulting  from  the  fact  that  Boston  business  was  favored  by  a  tariff  from 
the  West  equal  to  theirs  ;  and  they  have  furnished  testimony  to  show  that  Boston 
business  was  built  up  at  the  expense  of  New  York  by  a  failure  to  tax  its  freight  as  it 
should  have  been  taxed.  It  is  true  that  they  also  complain  that  Philadelphia  and 
Baltimore  are  allowed  part  of  the  advantage  of  their  comparative  nearness  to  the 
West." 

OTHER    ELEMENTS    OF    INTERFERENCE. 

It  seems  that  the  varying  conditions  of  "  terminal  facilities  "  is  an 
element  in  the  jaroblem.  During  the  term  of  the  last  pooling  agreement 
the  Baltimore  Chamber  of  Commerce  found  occasion  to  express  itself 
thus  : 

"  Do  we,  in  point  of  fact,  derive  our  proper  advantages  from  our  position  on  the 
short  line  where  the  land  and  water  transportation  meet, — is  not  the  3  cents  per 
100  pounds  difference  in  the  freight  on  grain  in  our  favor  more  than  neutraHzed  by 
the  practically  free  deliver}'  to  all  parte  of  the  port  of  New  York,  customary  in  that 
city?" 

Thus  it  is  found  that  after  elaborate  measures  have  been  entered 
upon  by  those  engaged  in  transportation,  and  charged  with  pooling  ad- 
justments, the  enterprising  and  rivaling  spirit  of  a  city  will  at  once 
seek  by  .some  new  measure  to  relieve  herself  from  the  equality  that  has 
been  attempted  between  it  and  other  cities.  Baltimore  complained 
that  New  York  had  cheapened  her  method  of  delivering  grain  in  her 
ports,  and  that  the  equitable  differences  fixed-  by  the  pooling  commis- 
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sion  between  them  had  been  eliminated  by  the  enterprise  of  the  grain 
dealers  of  her  ri?al. 

Limited  storage  facilities  at  any  point  must  exert  a  modifying  in- 
riuence  upon  the  traffic  that  seeks  an  outlet  for  foreign  markets. 

The  Board  of  Trade  and  Commerce  of  Baltimore  of  1881  says  : 

"  What  we  need  in  Baltimore,  most  of  all,  is  first,  to  develop  this  through  busi- 
ness, even  if  Baltimore  thereby  becomes  only  a  station  on  the  grand  line ;  and 
secondly,  to  make  our  city  one  of  the  great  warehouses  of  the  sea-board.  We  are  as 
yet  only  on  the  threshold  of  the  prosperity,  which  this  city  is  capable  of  enjoying,  if 
her  business  men  make  a  proper  use  of  our  many  advantages.  But  there  must  be 
in  the  future  no  question  of  adequate  storage  accommodation  ;  no  matter  how  great 
the  accumulation  of  grain  and  other  merchandise,  our  railroads  must  be  taught  to 
remember  that  they  have  invited  these  precious  freights;  that  their  welfare  and 
our  welfare  demands  that  the  western  producer  and  the  eastern  shipper  or  grain 
speculator,  or  whatever  we  may  style  the  owner  of  this  grain,  should  find  in  Balti- 
more the  amplest  opportunity  of  holding  and  storing  all  or  any  goods  that  he  may 
choose  to  bring  here." 

Bj'  mean.s  of  the  terminal  facilities  made  at  Baltimore  by  the 
Northern  Central  Railwaj-  Company  it  secured  the  wonderful  expan- 
sion in  its  grain  trade  from  five  (5)  millions  in  1876  to  twenty-two  (22) 
millions  in  1880. 

This  is  a  varying  factor,  and  its  varying  influence  may  be  exerted 
at  any  time  in  the  near  future  in  modification  of  any  adjustment  made 
upon  the  freight  history  of  the  past  and  the  terminal  facilities  of  the 
present. 

HIV.\L    ROUTES. 

The  four  great  routes  from  the  West  to  the  Atlantic  must  now 
address  themselves  to  the  task  of  gathering  into  their  confederation  the 
two  new  routes — the  New  York,  Chicago  and  St.  Louis  Railway  and  the 
Chesapeake  and  Ohio,  Lexington  and  Memphis  Railway — each  of  which 
hold  important  relations  to  Ohio.  Not  only  this,  but  other  railways  are 
being  built  in  Ohio  that  provide  for  two  more  through  lines  to  the  sea- 
board. 

These  new  combinations  add  new  uncertainties  to  the  great  problem 
of  confederation,  and  render  more  improbable  an_y  permanency  of  any 
adjustments  that  may  be. arranged  by  any  organization. 

The  situation  of  Ohio  is  greatly  fortunate  in  its  relation  to  the 
markets  of  our  own  country  and  those  of  the  old  world. 

It  is  traversed  by  six  through  lines,  from  east  to  west,  with  many 
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roads  and  canals  crossing  these  routes  from  river  to  lake,  with  three 
great  railroad  centres  upon  water-ways  that  lead  to  tlie  Atlantic — To- 
ledo, Cleveland  and  Cincinnati  All  parts  of  Ohio  can  readily  reach  one 
or  the  other  of  these  ports.  Tliis  situation  is  an  eternal  bar  to  any 
transportation  monopoly  over  the  pr^^ducts  of  Ohio  industry. 

The  water-way  route  from  Toledo  via  Montreal  and  the  8t.  Law- 
rence to  Liverpool  is  365  miles  shorter  than  it  is  through  New  York  to 
Liverpool.  There  is  also  a  water-way  by  the  Erie  canal  to  New  York. 
Over  these  water-ways,  during  the  year  1881,  Toledo  shipped  33,215,517 
bushels  of  grain,  while  but  20,842,493  bushels  were  shipped  by  rail.  In 
1870  the  grain  receipts  at  this  market  were  23,714,510  bushels,  but  in 
1880  had  increased  to  57,078,602  bushels. 

The  Toledo  Board  of  Trade  says  : 

"The  water-route  for  sound  grain  in  good  order  becomes  more  and  more  attrac- 
tive ;  and  were  it  not  tor  a  charge  of  one  cent  per  busliel  at  Buffalo  for  simplj'  trans- 
ferring the  grain  from  the  vessel  to  a  canal  boat,  which  is  more  than  one-third  the 
average  lake  freight  hence  to  Buffalo,  the  lake  movement  would  have  been  larger." 

The  market  nas  become  much  more  important  by  reason  of  the  im- 
provement of  the  canal  way  to  the  St.  Lawrence. 

The  Montreal  Board  of  Trade,  in  its  report  for  the  years  1878  and 
1879,  says : 

"  This,  the  finest  canal  system  in  the  world,  will,  by  and  by,  practically  extend 
ocean  navigation  to  the  head  of  Lake  Superior,  asd  the  result  will  be  a  great  cheapen- 
ing of  rates  of  freight  from  the  interior  to  Montreal,  and  a  great  increase  in  the  quan- 
tity of  produce  and  merchandise  to  be  transported."  ^ 

This  canal  way  will  now  admit  vessels  of  1,500  tons  burthen,  and 
every  foot  of  land  in  Ohio  can  now  find  a  shorter  route  from  Toledo 
through  the  St.  Lawrence  to  Liverpool,  with  freight  steamers  to  trans- 
port her  grain,  than  it  can  now  find  over  any  of  the  great  trunk-lines 
via  New  York,  Philadelphia  or  Baltimore  to  Liverpool.  The  shortest 
•route  from  San  Francisco  via  Chicago  to  Liverpool,  is  via  Montreal,  400 
miles  less  than  by  way  of  New  York  upon  routes  as  now  traveled.  In 
1879  the  exports  of  grain  at  Montreal  was  21,630,108  bushels -20  per 
cent,  greater  than  that  of  Boston.  Montreal  proposes  to  make  its  jjort 
a  free  one,  and  then  with  its  magnificient  water  connections — its  city  a 
point  toward  which  are  converging  great  railway  lines  connecting  the 
East  with  the  West,  and  stretching  out  into  the  North-west  to  become  a 
great  central  depot  for  the  Northern  States  and  British  Territories. 
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The  N.orthei'ii  Pacific  Railway,  leading  eastward  to  Lake  Superior 
from  the  great  wheat  regions  of  the  extreme  North-west ;  and  Milwaukee, 
with  a  wonderful  w.estern  system  of  railroads  centering  there,  and  with 
her  annual  export  of  thirty-one  millions  of  grain,  are  both  now  tribu- 
tary to  this  great  route. 

It  will  be  seen  that  this  short  route  across  the  continent,  from  San 
Francisco,  via  Chicago,  Toledo  and  Detroit,  to  Liverpool,  is  a  standing 
menace  to  the  confederacy  of  trunk  lines  that  are  now  manipulating 
the  rates  from  Chicago  to  the  rival  cities  on  the  Atlantic  coast. 

Anj'  extravagance  in  the  charges  they  may  impose  on  traffic  des- 
tined for  the  trans-Atlantic  markets  will  at  once  divert  .it  to  the  Mon- 
treal route.  Relative  distances  favor  that  route  to-day ;  relative  rates 
favor  the  shipper  on  the  trunk  line  routes  to-day,  and  this  alone  secures 
them  much  of  the  grain  they  now  transport. 

Further  security  to  the  producing  interests  of  Ohio  is  afforded  by 
the  situation  upon  the  south.  Two-fifths  of  the  boundaries  of  Ohio  are 
made  by  the  Ohio  river.  Every  foot  of  the  railroad  mileage,  either  di- 
rectlj'  or  indirectly,  connects  with  this  river.  This  affords  a  water-way 
to  the  sea  that  is  of  immense  value  to  the  shippeis  of  Ohio,  simply  froni 
the  modifying  force  it  is  capable  of  exerting  upon  through  rates  from 
the  West  and  the  East. 

THE    CHESAPEAKE    AND    OHIO    RAILROAD, 

Now  outside  the  confederacy  of  trunk  lines',  forms  a  connection  with  the 
Ohio  river  at  Huntington,  and  with  Newport  News,  situated  upon  the 
finest  harbor  u.pon  the  Atlantic  coast.  It  takes  its  place  among  the 
great  trunk  lines  connecting  the  interior  with  the  sea-board.  It  is  laid 
entirely  with  steel  rail,  and  is  well  equipped  with  locomotives  and  cars. 
The  distance  between  these  two  points  is  496.70  miles.  This  line,  with 
probable  extension,  will  make  a  through  line  150  miles  the  shortest 
from  Chicago  to  the  sea.  This  port  is  150  miles  nearer  ocean  naviga- 
tion than  Baltimore,  85  miles  nearer  than  Philadelphia,  and  15  miles 
nearer  than  New  York.  This  roadstead  and  harbor  are  perfectly  shel- 
tered, and  safe  for  all  classes  of  vessels  in  all  conditions  of  weather  ;  and 
at  all  tides  there  is  deep  water;  all  the  docks  have  a  depth  of  water 
from  24  to  32  feet,  thus  enabling  the  largest  vessels  to  land  with  im- 
punity. Between  this  port  and  the  sea  there  have  never  been  any  ob- 
structions from  ice,  but  an  open  course  by  day  and  night  without  aid  of 
pilot  or  tow-l)oat  Terminal  facilities,  In  additional  wharves,  bonded 
warehouses  and  first-class  elevators  are  being  built.     Very  great  advan- 
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tages  are  enjoyed  at  this  port  over  any  other  on  the  Atlantic  coast  ship- 
ping points,  both  in  accessibility  and  in  the  fact  that  the  expense  to 
vessels  discharging  and  receiving  their  cargoes,  and  the  charges  upon 
products  in  transfer  between  cars  and  vessels  will  be  reduced  to  the 
minimum,  and  much  below  those  of  any  other  points  of  transfer. 

The  shipments  by  this  route  from  St.  Louis  were  996,210  Ijushels  of 
corn,  and  105,187  bushels  f  f  wheat,  during  the  year  1880. 

It  proposes  a  route  to  the  sea  for  the  southern  pai-ts  of  Ohio,  Indiana, 
Illinois,  and  the  West;  but  to  sustain  it,  rates  must  be  governed  by 
those  from  St.  Louis  to  New  Orleans,  now  proposing  to  become  the  sea- 
board market  of  the  westei'n  world  foi-  g-ain. 

THE    MISSISSIPPI    RIVEK. 

The  most  potent  inlluence  in  the  conservation  of  fair  rates  in  the 
transportation  of  the  productions  of  the  great  interior  of  the  L'nited 
States  is  to  be  found  in  the  Mississippi  river  and  its  great  tributary 
lines  of  water  communication. 

These  rivers  furnish  natural  competition  witli  all  tlie  leading  rail- 
roads of  the  United  States.  They  form  a  confederacy  of  natural  forces 
that  declare  to  the  convention  of  railroad  presidents,  when  concerting 
rates  for  the  great  trunk  line  through  routes:  ''Thus  far  canst  thou 
go,  but  no  further." 

Within  the  last  three  years  the  transportation  of  grain  upon  the 
Mississippi  toward  the  sea  has  quickened  into  wonderful  proportions. 
Transportation  facilities  are  now  shaping  themselves  in  the  view  that 
this  river  will  soon  be  the  great  route  of  grain  to  Europe.  The  report 
of  the  Merchants'    Exchange  of   St.   Louis  says   of  this    trade  : 

"  The  movement  of  grain  southward  for  export,  via  New  Orleans,  shows  a  most 
remarkable  increase,  and  still  it  is  yet  in  its  infancy.  It  often  takes  many  years  to 
deflect  the  channel  of  trade,  but  when  the  practicability  and  cheapness  of  a  route  is 
once  established,  the  growth  is  rapid.  In  1870  the  shipments  of  bulk  grain  to  New 
Orleans  for  Europe  comprised  66,000  bushels  of  wheat.  In  1880  the  shipments  by 
barges  to  New  Orleans  for  European  account  reached  15,762,664  bushels  of  corn, 
wheat  and  rye  ;  and  this  would  have  been  largely  increased  but  for  the  early  closing 
of  the  river  by  ice.  The  demand  -has  been  much  greater  than  the  tonnage,  although 
the  different  lines  have  added  to  their  capacity  as  fast  as  barges  could  be  built." 

The  barge  capacity  for  the  transportation  of  grain  upon  this  route, 
is  now  about  5,000.000  bushels  per  month. 

New  Orleans  is  preparing  facilities  for  the  new  feature  in  her 
shipping  interests,  and  as  a  grain  exporting  port  is  now  attracting  great 
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attention.  Shipments  of  wheat  from  California  have  set  in  over  tlie 
Tucson  railroad  for  Europe  via  New  Orleans.  The  movements  for  three 
years  past  indicate  the  probable  utilization  of  the  Mississippi  and  its 
tributaries  for  the  cheapest  movement  of  the  grain  of  this  vast  and 
productive  valley  to  the  markets  of  Europe. 

For  years  it  was  thought  that  the  damp  and  warm  air  of  the  route 
to  New  Orleans  and  thence  to  Europe  would  prove  injurious  to  the  grain  ; 
yet  the  grain  goes  forward,  millions  of  bushels  annually.  Seven  millions 
of  the  grain  shipped  in  1880  were  received  in  France,  and  no  complaint 
as  to  its  condition  has  been  made. 

This  important  diversion  of  grain  southward  has  'established  the 
same  price  for  grain  in  St.  Louis  that  it  has  in  the  Lake  ports.  The 
great  centering  of  railroads  there  as  well  as  that  of  water-ways,  make 
this  market,  with  its  outlet  to  the  sea,  of  Vast  importance  to  the 
producing  interests  of  the  West. 

The  Ohio  river  af!brds  a  cheap  way  to  New  Orleans  for  the  grain 
growers  of  Ohio.  In  this  really  cheap  outlet  to  the  markets  of  the  old 
world,  this  State  has  another  security  against  exorbitant  charges  from 
any  monopoly  that  may  possibly  govern  the  rates  through  it  to  the 
East. 

In  view  of  the  vast  importance  of  the  conservative  intiuence  of  the 
great  water-ways  of  the  West  ujjon  rates  of  transportation  eastward,  for 
the  products  of  the  extensive  interior,  the  Commissioners  of  Massa- 
chusetts, in  their  report  for  1881,  say  : 

"  The  best  influence  which  Congress  can  exert  toward  lowering  the  rates  of 
freight,  is  in  legislation  improving  the  navigation  of  the  Mississippi  and  other  great 
lines  of  water  eommunication.  These  furnish  natural  competition  with  railroads, 
and  inipese  a  desiiable  check  on  railroad  rates.  If  any  section  finds  its  share  of 
traflic  diminished  by  such  action,  it  can  bear  such  reduction,  sustained  by  the  idea 
that  what  honestly  benefits  one  section  is  a  benefit  to  the  whole  ;  while  every  one 
can  see  that  the  development  of  a  cheap  transportation  route  furnished  by  nature  is 
very  different  from  an  arlntrary  rule  favoring  one  locality  to  the  disa(;vantage  of 
another.  " 

It  seems  safe  to  conclude  that  the  uncontrollable  forces  of  commerce, 
the  rivalry  of  cities,  the  rivalry  of  railroads,  the  natural  competitions 
afforded  by  the  important  water-ways  of  the  Nation,  all  naturally  ally 
themselves  against  the  permanency  of  any  monopoly  that  may  be 
att  empted,  and  that  there  are  no  men  in  the  land  who  will  more  readily 
s  cover  these  forces  and  direct  their  management  in  harmony  therewith 
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rather   than   unwitting  defiance  thereof,    than    the   railway'    managers 
themselves. 

In  the  past,  when  there  has  been  a  constantlj- increasing  demand 
for  the  means  of  transportation,  there  has  been  a  constant  decadence  in 
the  rates  realized  for  the  service ;  all  the  great  forces  that  enter  into  the 
problem,  except  the  selfish  greed  of  the  transporter,  seem  to  conspire  to 
sustain  the  same  rule  for  the  future.* 


CURATIVE  LEGISLATION. 
In  the  opinion  of  Chief  .Justice  Okey  in  the  Supreme  Court,  rendered 
in  the  case  of  The  State  of  Ohio  on  the  relation  of  Geo.  K.  Nash,  Att'y-General, 
against  Wm.  H.  Vanderbilt,  C.  Vanderbilt,  Augustus  Schell,  et  aL,  was  the 
following  decision  as  to  a  defect  in  the  organization  of  th*e  Ohio  Railway 
Company : 

"  A  fatal  defect  in  the  organization  of  this  company  is  found  in  the  fact,  that 
under  Revised  Statutes,  ?  3381,  the  directors  of  the  consolidating  companies  must  set 
forth  in  their  joint  agreement  the  places  of  residence  of  the  new  directors,  as  well  as 
their  number.  This  provision  of  the  statute  has  not  been  complied  with.  There  is 
no  designation  of  any  such  place  of  residence.  We  are  not  to  speculate  as  to  the 
propriety  of  this  provision,  nor  as  to  the  manner  it  became  incorporated  into  the 
statutes  in  its  present  form.  It  is  sufficient  to  say  the  provision  is  in  no  sense  direc- 
tory, and  that  a  compliance  with  it  is  indispensable." 

Many  of  the  railroad  companies  of  the  State,  upon  examination  of 
the  history  of  their  organizations,  became  satisfied  that  the  same  defect 
characterized  their  consolidation  agreements. 

Upon  application,  the  General  Assembly  of  the  wintcM'  of  1881-2 
passed  "an  act  to  cure  defects  in  consolidation  agreements" ,  as  follows  : 

"  Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  Stale  of  Ohio,  That  in 
all  cases  when  the  agreement  for  the  consolidation  of  railroad  companies  heretofore 
filed  in  the  office  of  the  Secretary  of  State,  is  defective,  b}'  reason  of  the  omission  of  a 
statement  either  of  the  number  of  the  directors  or  other  officers,  or  their  places  of 
residence,  or  the  number  of  shares  of  capital  stock,  as  required  in  such  agreement 
by  the  laws  of  the  State,  such  defect  may  be  cured  by  tiling,  in  the  office  of  the 
Secretary  of  State,  a  certificate  signed  by  the  President  and  the  Secretary  of  the 
consolidated  company  named  in  such  agreement  under  its  corporate  seal,  setting 
forth  such  omitted  statements,  which  shall  thereupon  be  countersigned  a  part 
of  the  agreement  of  consolidation,  the  same  as  if  originally  incoi'jiorated  therein, 
and  said  agreement  and  all  rights,  remedies,  powers,  duties,  and  acts  thereunder  be 
construed  accordingly,  and  the  said  agreement  and  certificate,  and  copies  thereof. 

^'  Reference  is  made  to  the  grain  marliet  tables  in  later  portion  or  this  vohinie.  prepared  to  accom- 
pauy  this  article. 
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duly  certified  by  the  Secretary  of  State,  shall  be  held  and  received  in  all  courts  and 
other  places  as  constituting  the  agreement  of  the  consolidation  of  such  companies 
to  all  intents  and  purposes,  as  if  no  such  omission  or  defect  had  ever  existed  in 
such  agreement ;  provided,  that  nothing  in  this  act  shall  impair  the  rights  of  any 
person  or  corporation  acquired  prior  to  the  passage  of  this  act. 

"  Sec.  2.    This  act  shall  take  effect  from  and  after  its  passage. 

"  Passed  April  17,  1882. " 


DECISION  OF  SUPREME  COURT  OF  OHIO 

IN     THE    CASK    OF 

THE  8TATE  VS.  VANDERBILT  ET  AL.,    REPRESENTING  THE 
OHIO  RAILWAY  COM  1' ANY. 


1 .  Two  railroad  compauie.s  owning  hncs  of  railroad  connected  only  by  other  railroads  which  such 
conipnniL'S  hold  by  lease,  arc  not  authorized  to  become  consolidated  into  one  corporation  under  Rev- 
Stats.,  '<  3379.  ^ 

2.  The  lines  of  two  railroad  eompauies,  which  are  in  their  general  features  parallel  and  competing, 
ciinuot  be  connected  for  the  carriage  of  freight  and  pas.scagers  over  both  "  continuously."  within  the 
meaning  of  Rev.  Stat.,  ^  3379,  and  lieiice  such  companies  cannot  become  consolidated  intu  one  corpo- 
ration under  that  section. 

3.  A  cerlificatc  made  by  tlio  directors  of  consolidatiiig  railroad  couipauies  under  licv.  Slats.,  ; 
3381.  which  fail.';  to  show  any  place  of  residence  of  the  directors  of  the  new  company,  is  fatally  defec- 
tive. 

The  Cleveland,  Columbus,  Cineiuuati  and  Indianapolis  Railway  Company  and 
the  Ciucinnati,  Hamilton  and  Dayton  Railroad  Company  became  consolidated  into 
one  corj>oration,  it  is  claimed,  in  1881.  under  the  name  o£  the  Ohio  Railway  Com- 
p;my,  by  authority  conferred  in  Revised  Statutes,  5  3.B79.  Each  company  held  by 
lease  the  roads  of  other  railroad  companies;  the  lines  of  the  consolidatii-g  compa- 
nies were  connected  only  by  such  leased  roads;  and,  previous  to  the  alleged  con- 
solidation, the  consolidating  companies,  with  the  lines  which  they  held  by  lease, 
constituted  two  lines  which  were  parallel  and  competing,  to  the  extent  indicated  in 
the  opinion  of  the  court,  for  the  carriage  of  freight  and  passengers  from  the  citj'  of 
Cincinnati  to  Lake  Erie. 

This  is  an  action  in  quo  warranto  to  oust  the  defendants  from  their  franchise  to 
be  such  new  corporation.  A  number  of  questions  were  discussed  bv'  counsel  and 
considered  by  the  court,  but  the  decision  is  confined  to  a  determination  of  the  fol- 
lowing questions: 

1.  Whether  two  railrcad  cjmpanies  owning  lines  of  railroad  connected  only  by 
other  railroads,  which  such  companies  hold  by  lease,  are  authorized  to  become  con- 
solidated into  one  corporation  under  Rev.  Stats.,  S  3379,  which  only  permits  com- 
panies to  consolidate  where  their  "lines  of  road  "  are  so  connected  that  cars  may 
pass  from  the  line  of  one  company  to  the  Hue  of  the  Other  "  without  break  or  inter- 
ruption." 

2.  Whether  the  lines  of  the  two  raihoad  companies  named  are,  iu  their  general 
features,  parallel  and  competing,  and  if  so  whether  they  can  be  consolidated  under 
that  section,  which  authorizes  consolidation  only  for  the  carriage  of  freight  and  pas- 
sengers "  continuously." 
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3.  Whether  a  certificate  made  by  the  directors  of  consolidating  companies  under 
Rev.  Stats.,  'i  3381,  which  fails  to  show  any  place  of  residence  of  the  directors  ot  the 
new  company,  is  fatally  defective. 

George  K.  Nash,  Attorney-Oeneral,  B.  H.  Bristoa;  A.  F.  Perry,  E.  A.  Ftrguson,  Con- 
verse, Booth  &  Keating,  and  R.  C.  Parsons,  for  the  State. 

R.  P.  Rannq/,  Harrison,  Olds  et'  Marsh,  8.  Burke,  11.  B.  Sanders,  and  O'Comier,  Glid- 
den  &.  Burgoyne,  for  the  defendants. 

Okay,  C.  J.  George  K.  Nash,  Attorney-General,  on  October  25,  1881,  filed  in 
this  Court  a  petition  in  quo  warranto.  The  action  is  against  William  H.  Vanderbilt 
and  other  persons  named,  and  it  is  alleged  in  the  petition  that  those  persons,  with 
others  too  numerous  to  be  brought  before  the  Court,  have  usurped  the  franchise  to 
be  a  body  corporate,  under  the  name  of  the  Ohio  Railway  Company,  and  that  they 
wrongfully  claim  to  possess  certain  corporate  franchises,  powers,  and  privileges. 
The  prayer  is  for  judgment  ousting  the  defendants  from  exercising  such  franchises, 
powers,  and  privileges.  The  record  consists  of  the  petition,  answer,  reply,  and  an 
agreed  statement  of  facts. 

The  burden  is  on  the  defendants  to  show  by  what  authority  they  claim  to  exer- 
cise such  powers,  and  the  order  of  trial  is  the  same  as  if  the  cause  was  for  hearing 
on  testimony.  Consequently,  we  have  held  that  under  the  statute  (Rev.  Stats., '/.}. 
5190,  t)760,  6772),  the  defendants  were  entitled  to  open  and  close  in  the  argument. 

The  defendants  claim  to  be  such  corporation,  clothed  with  such  powers  and 
privileges,  under  authority  of  certain  proceedings  had  in  the  months  of  July  and 
September,  1881,- whereby  the  Cleveland,  Columbus,  Cincinnati  and  Indianapolis 
Railway  Company  and  the  Cincinnati,  Hamilton  and  Dayton  Railroad  Company, 
Ohio  corporations,  were  consolidated  into  one  corporation,  under  the  corporate  name 
of  the  Ohio  Railway  Company. 

The  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway  Company  is  a 
corporation,  with  a  line  of  railroad  extending  in  a  south-west  direction  from  Cleve- 
land, in  Cuyahoga  county,  to  Springfield,  in  Clarke  county,  a  distance  of  one  hundred 
and  sixty-three  miles;  and  the  Cincinnati,  Hamilton  and  Dayton  Railroad  Company 
is  a  corporation,  with  a  line  of  railroad  extending  from  Cincinnati,  in  Hamilton 
county,  via  Hamilton,  in  Butler  county,  to  Dayton,  in  Montgomery  county,  Dayton 
being  in  a  direction  east  of  north  from  Cincinnati,  and  distant  therefrom  sixty  miles. 
The  authority  to  make  the  alleged  consolidation  is  based  by  the  defendants  on  sec- 
tion 3379  of  the  Revised  Statutes,  which  is  as  follows  :  "  When  the  lines  of  road  of 
any  railroad  companies  in  ihis  State,  or  any  portion  of  such  lines,  have  been  or  are 
Ijeing  so  constructed  as  to  admit  tue  passage  of  burthen  or  passenger  cars  over  any 
two  or  more  of  such  roads  continuously,  without  break  or  interruption,  such  com- 
panies may  consolidate  thi;ujselves  into  a  single  company.'' 

As  the  southern  terminus  of  the  first  named  road  is  twenty-four  miles  from  the 
northern  terminus  of  the  latter  road,  being  the  distance  between  Springfield  and 
Dayton,  it  is  not  claimed  by  the  defendants  that  the  consolidation  could  be  efl'ected 
under  authority  of  that  section,  if  the  power  to  consolidate  can  only  be  exercised 
where  burden  and  jiassengcr  cars  can  pass  from  the  road  of  one  company  to  the  road 
of  the  other,  "  continuou.sly,  without  break  or  interruption."  It  is  said,  however, 
that  it  is  not  essential  to  a  valid  consolidation  that  such  companies'  own  lines  should 
be  thus  connected,  but  that  where  the  consolidating  companies,  or  either  of  them, 
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holds  from  another  raihoad  i-oinpany  a  perijetual  lease  of  its  road,  and  such  leased 
line  is  so  constructed  that  cars  may  thus  pass  from  the  line  of  the  lessee  to  the  leased 
line,  and  from  the  leased  line  to  the  line  of  the  other  consolidating  company,  the 
latter  company  and  such  lessee  may  consolidate ;  in  other  words,  that  such  leased 
line  is  embraced  by  the  words  of  the  section,  "lines  of  road"  of  the  consolidating 
companies. 

As  each  of  the  consolidating  companies  is  possessed  of  such  leased  lines,  by 
means  of  which  it  is  said  such  connection  is  made,  the  importance  of  this  conten- 
tion of  the  defendants  is  manifest,  and  hence  it  is  proper  to  state  more  definitely  the 
condition  and  situation  of  the  several  roads  affected  by  this  controversy. 

The  line  of  the  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railwaj'  Com- 
pauy,  as  already  stated,  extends  from  Cleveland  to  Springfield.  This  is  by  way  of 
Gallon,  in  Crawford  county,  and  Delaware,  in  Delaware  count}-.  It  also  extends 
from  the  latter  place  to  Columbus,  in  Franklin  county  ;  and  another  part  of  its  line, 
extending  from  Gallon  to  Indianapolis,  Indiana,  crosses  the  track  of  the  Dayton  and 
Michigan  Railroad  Company  at  Sidney,  in  Shelby  county.  This  constitutes  the  line 
of  road  which  it  owns. 

The  Cincinnati  and  Springfield  Railway  Company  is  a  corporation  with  a  line  of 
railroad  extending  from  a  point  near  Cincinnati  to  Dayton.  It  also  has  by  lease 
from  the  Cincinnati,  Sandusky  and  Cleveland  Railroad  Company,  .a  line  of  railroad 
extending  from  Springfield  to  Dayton.  These  two  lines  do  not  directly  connect  at 
Dayton,  but  by  arrangement  between  the  Cmcinnati  and  Springfield  railway  and 
other  railroad  companies,  a  connection  is  made  between  the  two  roads,  by  means  of 
a  road  used  in  common  by  several  railroad  companies.  In  1871  the  Cincinnati  and 
Springfield  Railway  Company  (party  of  the  first  part),  the  Cleveland,  Columbus, 
Cincinnati  and  Indianapolis  Railway  Company  (party  of  the  second  part),  and  the 
Lake  Shore  and  Michigan  Southern  Railway  Comp.iny  (party  of  the  third  part),  exe- 
cuted an  instrument  in  writing,  called  by  the  defendants  a  conveyance  of  the  fee,  or 
at  least  a  perpetual  lease,  to  the  party  of  the  second  part,  and  by  the  relator  called  a 
running  arrangement  between  the  parties,  which  instrument  contains  numerous 
stipulations  with  reference  to  the  construction  of  the  line  between  Cincinnati  and 
Dayton,  the  division  of  the  earnings,  and  other  matters,  and  by  force  of  which  agree- 
ment the  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway  Company  ac- 
quired the  right  to  run  its  cars  from  the  terminus  of  its  road  in  Springfield  to  Cin- 
cinnati, via  Dayton  ;  and  cars  of  that  company  pass  regularly  over  the  ronds  stated, 
without  break  or  interruption,  from  Cleveland  to  Cincinnati,  a  distance  of  two  hun- 
dred and  forty-three  miles. 

Among  the  stipulations  iu  that  instrument  it  is  proper  to  mention  the  following : 

"  Nothing  herein  contained  shall  operate  to  grant  and  demise,  or  be  construed  to 
include  the  franchises  to  be  a  corporation  granted  to  the  party  of  the  first  part  by 
the  State  of  Ohio,  or  any  other  right,  privilege,  or  franchise  which  is,  or  may  be 
necessary  to  preserve  the  corporate  existence  or  organization  ot  the  party  of  the 
first  part,  and  all  the  said  franchises  to  be  a  corporation,  and  all  the  rights,  privileges, 
and  franchises  last  aforesaid  are  reserved  and  excepted  from  these  presents.  And 
said  party  of  the  first  part  further  convenants  and  agrees,  that  upon  the  written 
request  of  said  second  party,  its  siiccessors  or  assigns,  it  will  appropriate,  under  the 
laws  of  the  State  of  Ohio,  such  real  estate,  rights,  and  interests  as  shall  be  required 
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for  the  maintenance  and  operating  of  said  railway ;  and  the  costs  and  damages 
thereof  shall  be  paid  by  the  party  of  the  first  part. 

"  At  the  end  of  ten  years  from  the  delivery  of  possession  of  said  Cincinnati 
and  Springfield  Railway  Company's  railway  to  the  said  party  of  the  second  part,  tho 
railway  and-appurtenances  of  the  said  party  of  the  second  part  shall  be  consolidated 
with  the  railway  and  appurtenances  of  the  said  party  of  the  first  part,  in  case  the 
laws  of  Ohio  shall  then  permit  and  authorize  such  consolidation  to  be  made,  and 
said  consolidation  shall  be  made  upon  the  basis  of  the  proportionate  values  of  the 
respective  railways  and  appurtenances  of  said  first  and  second  parties,  as  the  same 
shall  appear  by  the  net  earnings  of  each  for  the  three  years  next  preceding  the  time 
of  such  consolidation. 

"The  intent  and  purpose  of  this  indenture  is  to  form  and  construct  a  shorter 
and  continuous  railwaj'  between  Buffalo,  Xew  York,  and  Cincinnati,  Ohio,  of  uniform 
gauge,  for  the  transportation  of  persons  and  property  between  the  last  named  cities 
and  places  beyond  each,  and  to  promote  the  interests  of  the  public  and  the  parties 
hereto." 

The  lessor  companies  have  at  all  times  maintained  their  organizations. 

In  1863.  the  DaytOn  and  Michigan  Railroad  Company  (party  of  the  first  part), 
owning  a  line  of  railroad  from  Dayton  to  Toledo,  in  Lucas  county,  via  Sidney,  a 
distance  of  one  hundred  and  forty  miles,  executed  to  the  Cincinnati,  Hamilton  and 
Dayton  Railroad  Company  Cparty  of  the  second  part),  a  perpetual  lease  of  its  road 
which  lease  was  modified  by  agreement,  under  the  seals  of  the  parties,  in  1870 
This  instrument,  so  modifieJ,  contained  numerous  covenants,  among  others  an  agree- 
ment by  the  party  of  the  second  part  to  pay  to  the  stockholders  of  the  party  of  the 
first  part  certain  dividends,  and  by  the  instrument  the  continued  existence  and 
organization  of  the  Dayton  and  Michigan  Railroad  Company  is  contemplated.  The 
lease  contains  this  clause : 

"In  case  said  party  of  the  second  part,  its  successors  or  assigns,  shall  at  any  time 
hereafter  fail  to  pay  said  dividends  to  the  stockholders  of  said  party  of  the  first  part 
as  hereinbefore  provided  for,  or  shall  fail  to  keep  and  perform  any  of  the  other 
covenants  and  agreements  in  said  lease  (as  hereby  modified)  contained,  on  its  part 
to  be  kept  and  performed,  and  shall  continue  in  such  default  for  the  period  of 
ninety  days,  then,  and  in  every  such  case,  it  shall  be  lawful  for  the  party  of  tlie 
first  part,  its  successors  and  assigns,  at  its  or  their  option,  without  demand,  to  enter 
into  and  upon  said  demised  premises  and  remove  all  persons  therefrom;  and  from 
thenceforth  the  said  demised  premises  and  all  additions  and  improvements  which  shall 
or  may  have  been  made  to  the  same,  shall  be  held  by  the  party  of  the  finst  part,  as  of 
its  first  and  former  estate;  and  upon  such  entry  for  non-payment  of  rent,  or  breach 
or  non-performance  of  any  agreement  or  covenant,  all  estate  of  said  party  of  the 
second  part  in  said  demised  premises,  and  the  additions  thereto,  shall  cease  and 
determine,  and  the  party  of  the  second  part  hereby  covenants  and  agrees  upon  the 
determination  of  said  lease  for  the  causes  aforesaid,  to  surrender  and  deliver  up  to 
the  party  of  the  first  part,  its  successors  or  assigns,  the  said  demised  premises 
including  rolling  stock,  equipment,  machinery,  and  tools,  equal  to  that  now  on  said 
premises,  in  as  good  order  and  condition  as  the  same  may  be  at  this  time  in,  together 
with  all  additions  and  improvements  that  may  be  made  thereto." 

8  R,  R.  C. 
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The  agreed  statement  of  facts  contaius  the  following  :  '  Said  Dayton  and  Michi- 
gan Railroad  Company  has,  ever  since  said  indenture  as  before  it,  maintained  and 
kept  up  its  organization  as  a  corporate  body  by  regular  elections  of  directors  and 
officers,  keeping  a  business  office,  and  in  all  things  conforming  to  the  provisions  of 
its  charter  and  the  lavirs  of  the  Strte  as  a  railroad  company." 

Burden  and  passenger  trains  pass  regularly  over  these  roads  (the  Cincinnati, 
Hamilton  and  Dayton  Railroad  and  the  Dayton  and  Michigan  Railroad),  without 
break  or  interruption,  from  Cincinnati  to  Toledo,  a  distance  of  two  hundred  miles. 

The  Cincinnati,  Hamilton  and  Dayton  Railroad  Company  also  controls  and  ope- 
rates the  following  lines  of  railroads  under  leases — that  is,  the  Cincinnati,  Rich- 
mond and  Chicago  Railway,  extending  from  Hamilton  to  Richmond,  Indiana,  and 
the  Cincinnati.  Hamilton  and  Indianapolis  Railway,  extending  from  Hamilton  to  In- 


At  Dayton  cars  may  pass  from  the  lines  so  under  the  control  and  management 
of  the  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway  Company  to  the 
lines  so  under  the  control  and  management  of  the  Cincinnati,  Hamilton  and  Dayton 
Railroad  Company,  and  vice  versa.  The  hiatus  at  that  place  between  the  northern 
terminus  of  the  Cincinnati  and  Springfield  Railway  and  the  southern  terminus  of 
the  Cincinnati,  Sandusk.y  and  Cleveland  Railroad,  supplied  by  arrangement  with 
and  used  in  common  by  all  the  railroads  at  that  plac^e,  as  already  stated,  consists  of 
two  tracks,  and  all  cars  going  in  one  direction  pass  over  one  of  the  tracks,  and  all 
cars  going  in  the  other  direction  pass  over  the  other  track. 

At  Sidney  the  track  of  the  Dayton  and  Michigan  Railroad,  so  operated  by  the 
Cincinnati,  Hamilton  and  Dayton  Railroad  Company,  crosses  the  line  of  the  Cleve- 
land, Columbus,  Cincinnati  and  Indianapolis  Railway,  leading  from  Gallon  to  Indian- 
apolis, eighteen  feet  above  the  track  of  the  latter  road,  and  the  two  roads  are  con- 
nected at  that  place  by  a  side  track  six  hundred  feet  in  length,  by  using  which  cars 
may  pass  from  one  road  to  the  other. 

1.  If  we  regard  the  instrument  by  which  the  Cleveland,  Columbus,  Cincinnati 
and  Indianapolis  Railway  Company  acquired  the  right  to  operate  and  control  the 
Cincinnati,  Sandusky  and  Springfield  Railroad  between  Springfield  and  Dayton,  and 
the  Cincinnati  and  Springfield  Railroad,  between  Cincinnati  and  Dayton,  as  a  perma- 
nent lease,  we  state  the  case  as  favorably  for  the  defendants  as  the  law  and  the  fact 
will  warrant ;  and  the  same  thing  is  true  with  respect  to  the  instrument  under 
which  the  Cincinnati,  Hamilton  and  Dayton  Railroad  Company  operates  and  con- 
trols the  Dayton  and  Michigan  Railroad.  We  recur  then  to  the  question  whether 
lines  held  by  leases  are  within  the  terms  of  section  3379.  In  order  to  determine 
that  question,  it  is  proper  to  consider  all  the  legislation  upon  the  subject. 

The  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway  Company  and 
the  Cincinnati,  Hamilton  and  Dayton  Railroad  Company  were  each  subject  to  all 
the  restrictions  and  conditions  prescribed  in  the  act  of  1848,  "  regulating  railroad 
companies"  (2  Curwen,  1394),  and  the  amendments  thereto,  and  are  subject  to  the 
restrictions  and  conditions  of  all  general  laws  of  the  State  relating  to  railroads  and 
railroad  comij;.nics.  The  act  ni  1848,  ]iiovided  by  section  two,  as  follows:  "Said 
corporation  shall  be  authorized  to  construct  and  maintain  a  railroad,  "with  a  single  or 
double  track,  with  such  side  tracks,  turn-outs,  offices,  and  depots  as  they  may  deem 
necessary,  between  the  points  named  in  the  special  act  incorporating  the  same,  com- 
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mencing  at  or  within,  and  extending  to  or  into  any  town,  city,  or  village  named  as 
the  place  of  beginning  or  terminus  of  such  road,  and  construct  branches  from  the 
main  hne  to  other  towns  or  places  within  the  limits  of  any  county  through  which 
said  road  may  pass." 

Previous  to  1851  special  provision  was  made  in  the  charters  of  certain  railroad 
companies  for  consolidation  with  other  specified  companies,  but  there  was  no 
general  law  upon  the  subject.  The  act  of  1851,  "  relating  to  railroad  companies  "  (2 
Curwen,  10.56),  provided  as  follows:  ''  Whenever  the  lines  of  railroad  of  any  railroad 
companies  in  this  State,  or  any  portion  of  such  lines,  have  been  or  may  be  construct- 
ed so  as  to  admit  the  passage  of  burden  or  passenger  cars  over  any  two  or  more  of 
such  roads  continuously,  without  break  or  interruption,  such  companies  are  hereby 
authorized  to  consolidate  themselves  into  a  single  corporation."  This  evidently  is 
to  be  understood  as  referring  to  the  line  of  each  road,  but  the  word  is  made  plural  in 
form,  for  the  reason  that  the  two  companies  are  referred  to  in  the  same  form.  And 
it  was  required,  furthermore,  by  that  act,  that  the  agreement  between  the  directors 
of  the  consolidating  companies  should  specify,  among  other  things,  "the  manner  of 
converting  the  shares  of  capital  stock,  in  each  of  said  two  or  more  corporations,  into 
sliares  in  such  new  corporation  (and)  the  manner  of  compensating  stockholders,  in 
each  of  said  two  or  more  corporations,  who  refuse  to  convert  their  stock  into  the 
stock  of  such  new  corporation.  *  *  *  Provided,  that  all  stockholders,  in 
either  of  such  corporations,  who  shall  refuse  to  convert  their  stock  into  the  stock  of 
such  new  corporation,  shall  be  paid  at  least  par  value  for  each  of  the  shares  so  held 
by  them,  if  they  shall  so  require,  previous  to  the  consolidation  being  consummated." 
And  it  was  further  provided,  in  effect,  that  when  such  consolidation  was  effected, 
the  consolidating  companies  should  cease  to  exist,  and  "  all  and  singular  thtir  rights 
and  interests,  in  and  to  every  species  of  property,  real,  personal,  and  mixed,  and 
things  in  action,  shall  [should]  be  deemed  to  be  transferred  to  and  vested  in  such 
new  corporation,  without  any  other  deed  or  transfer." 

Apart  from  the  provision  relating  to  consolidation,  and  wholly  independent  of 
it,  the  same  act  provided  that  any  railroad  company  organized  in  pursuance  of  law 
might  lease  any  part  or  all  of  any  railroad  constructed  by  any  other  company,  if  the 
lines  of  such  lessor  and  lessee  were  continuous  or  connected,  "  upon  such  terms  as 
may  [might]  be  agreed  on  between  said  companies  respectively."  This  was  the  first 
general  provision  on  the  subject. 

By  force  of  such  lease,  the  right  to  the  use  of  the  road  passed  from  the  lessor  to 
the  lessee,  according  to  such  terms  and  conditions  with  respect  to  the  use  as  are 
proper  in  a  lease ;  but  nothing  else  passed.  "  The  lessee  is  the  assignee  for  a  term 
or  period  of  the  lessor — his  bailiff  to  hold  possession  for  him."  Penn.  R.  Co.  v.  Sly, 
65  Pa.  St.  205.  The  power  to  lease  does  not  imply  a  power  to  consolidate,  nor  does 
the  power  to  consolidate  imply  a  power  to  lease,  but  these  powers  are  distinct  and 
independent.  This  was  true  under  the  earliest  legislation  on  the  subject,  and  it  is 
true  under  the  present  legislation.  While  in  case  of  consolidation,  the  rights  of  the 
lessee  pass  to  the  new  company,  nothing  else  passes ;  and  the  lessor  retains,  unim- 
paired, its  corparate  existence,  powers  and  privileges,  except  as  affected  by  the  agree- 
ment for  such  use ;  and  hence,  among  the  powers  so  retained  by  the  lessor,  is  the 
power  of  consolidation.  Clearly,  in  our  opinion,  there  can  be  no  consolidation 
unless  the  companies  whose  lines  form  the  connection  are  consolidated.     But  here  it 
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is  plain  that  the  connection  is  formed  and  only  exists  by  the  lines  of  the  lessors,  and 
that  as  to  the  lessor  companies  there  is  no  consolidation.  Evidently  this  is  in 
accordance  with  the  view  of  the  statute  taken  by  the  parties  when  the  lease  to  the 
Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway  was  executed,  as  will 
appear  from  the  extracts  from  that  instrument  already  set  forth.  Moreover,  the 
statute,  which  makes  ample  provision  for  the  protection  of  stockholders  of  the 
consolidating  companies,  makes  none  for  the  protection  of  stockholders  of  the 
lessor  companies.  Plainly,  as  it  seems  to  us,  there  is  no  consolidation  of  the  lessor 
companies;  and  it  is  equally  clear  that  the  right  to  consolidate,  based  on  the  con- 
solidating companies'  ownership  of  the  leased  roads,  is  wholly  untenable.  True, 
under  the  former  as  under  the  present  statute,  the  power  to  consolidate  may,  in 
general,  have  been  in  abeyance  in  the  lessor  company ;  but  it  was  the  lessor's 
voluntary  act  if  its  power  in  this  respect  was  suspended ;  and  it  is  equally  true  that 
upon  termination  of  the  lease  for  any  cause,  the  power  to  consolidate  would  revive 
with  all  its  force. 

Suggestion  is  made  that  the  danger  of  defeating  the  consolidation  by  nonpay- 
ment  of  rent,  or  the  like,  and  con.sequent  forfeiture  of  the  lease,  is  not  greater  than 
the  danger  arising  from  the  foreclosure  of  a  mortgage,  which  practically  might  have 
the  same  effect  as  such  forfeiture.  If  we  admit  this  to  be  true,  it  does  not  militate 
against  the  construction  we  have  given  to  the  statute.  The  real  question 
is  as  to  the  meaning  of  the  words  of  the  statute,  "lines  of  road."  In  Hark- 
rader  v.  Leiby,  4  Ohio  St.  602,  612,  the  Judge  delivering  the  opinion  said  that 
"  a  mortgage  is  now  treated  in  both  courts  (law  and  equity)  as  a  mere  security  for 
the  debt,  and  the  mortgagee  is  permitted  to  use  the  legal  title  only  for  the  purpose  of 
making  effectual  such  security.  "  But  the  title  of  a  lessee  is  very  difierent,  and  the 
road  so  leased  to  it  is  not  its  line  of  road,  in  the  sense  of  the  statute,  but  the  road  of 
the  lessor  company.  Indeed,  if  we  are  permitted  to  depart  from  the  plain  words  of 
the  statute,  and  determine  that  where  the  control  of  a  railroad  by  another  company 
is  permanent  in  its  character,  such  ownership  is  sufficient  to  satisfy  the  requirement, 
it  is  difficult  to  see  why  a  company  having  no  other  than  leased  lines,  or  one  having 
a  permanent  running  arrangement  with  another,  may  not  come  within  the  provision. 
I  am  fullv  persuaded  that  nothing  of  the  sort  was  contemplated  by  the  legislature. 

I  have  so  far  spoken  in  the  main  of  the  proper  construction  of  the  acts  of  1818 
and  1851.  But,  although  certain  changes  have  been  introduced  into  the  subsequent 
acts  (3  Curwen,  .882,  1884;  3  Sayler,  1760,  1S72;  4  Sayler  2950;  Rev.  Stats., 
§§  3300,  3379),  there  is  nothing  in  any  of  them  leading  to  any  other  conclusion  in 
this  respect  than  the  one  stated.  Indeed,  it  is  a  well  settled  principle  that  where  a 
statute  has  undergone  revision,  it  should  be  construed  as  before,  unless  the  new  act 
plainly  requires  a  change  in  the  construction.  Application  has  been  given  to  this 
principle  in  cases  where  the  change  was  very  marked.  Williams  v.  The  State,  35 
Ohio  St.,  174.  And  it  is  also  a  well  settled  rule  that,  it  being  of  the  very  essence 
of  a  law  that  it  be  uniform  and  unchangeable,  whatever  was  the  meaning  of  a 
statute  when  first  enacted,  should  be  its  meaning  through  all  future  time.  JReed  v. 
Evans,  17  Ohio,  128,  134.  This,  of  course,  is  to  be  taken  with  the  qualification  that 
such  statute,  though   unchanged  in  its  language,  may  be  modified  or  controlled  in 
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its  operation  by  a  subsequent  statute.  Slater  v.  Cave,  3  Ohio  St.,  80.  But  there  is 
nothing  in  the  present  statutes  requiring  any  difterent  construction,  in  the  particular 
under  consideration,  than  should  have  been  placed  on  the  former  acts. 

In  holding  that  lines  held  by  lease  are  not  within  the  provision  as  to  consoli- 
dation found  in  section  3379,  we  give  expression  to  that  which  seems  to  be  the 
plain  construction  of  our  statue.  This  position,  in  my  opinion,  is  impregnable. 
Biit  if  we  regarded  the  question  as  doubtful,  the  results  should  be  the  same  ;  for  it 
is  a  princi|ile  perfectly  well  settled,  that  where  a  statute  grantirig  corporate  power 
admits  of  two  probable  but  confiicting  constructions,  that  construction  should  be 
given  to  it  which  is  least  favorable  to  the  existence  of  the  power.  In  no  case  is 
this  principle  more  distinctly  asserted  than  in  Stra^is  v.  Eagle  Ins.  Co.,  5  Ohio 
St.,   59. 

We  are  told  that  other  consolidations,  based  on  such  leased  lines,  have  been 
made,  and  that  the  Secretary  of  State  has  received  and  filed  the  certificates  of  such 
consolidations,  and  furnished  copies  thereof.  No  doubt  the  practical  construction 
which  a  statute  has  received  in  the  executive  department  of  the  government,  may 
in  some  cases  aid  in  its  construction.  Work  i\  Corrington,  34  Ohio  St.,  64,  75.  But 
we  are  not  advised  that  there  has  been  such  uniform  usage  in  that  particular  as  to 
afford  aid  in  the  interpretation  of  this  statute,  much  less  control  its  construction. 

2  But  there  is  another  view  of  this  case  to  which  I  assent,  and  that  view  leads 
to  the  same  result.  It  ii  in  respect  to  the  situation  of  these  roads,  and  the  relation 
they  bear  to  each  other,  without  special  reference  to  the  title  by  which  ttiey  are 
held  ;  and  this  presents  a  question  of  mixed  law  and  fact.  It  is  admitted  in  the 
agreed  statement,  "  that  for  many  years  last  past,  a  very  large  commerce  has  existed 
between  the  portions  of  the  United  States  lying  southerly,  south-easterly,  and  south- 
westeily  of  Cincinnati,  on  the  one  hand,  and  the  regions  conveniently  reached  by 
the  commerce  of  Lake  Erie,  and  of  the  great  lakes  connected  therewith,  on  the 
other  hand.  That  the  course  of  this  commerce  has  been  such  that  goods,  wares,  and 
merchandi.se  in  large  .'imounts  have  been  brought  to  the  city  of  Cincinnati  by  the 
transportation  lines  upon  the  Ohio  River,  and  by  the  railroad  lines  converging  at 
Cincinnaii,  and  the  same  has  been  transported  by  the  railroads  running  through  the 
State  of  Ohio  to  points  upon  Lake  Erie,  and  thence  transported  by  the  way  of  the 
lakes,  and  the  railroads  running  from  cities  upon  the  lakes  to  the  Atlantic  seaboard 
and  the  North-western  States.  That  owing  to  the  great  competition  existing 
between  the  transportation  lines  upon  Lake  Erie,  the  rates  of  transportation  of 
merchandise  from  either  Cleveland,  Sandusky,  or  Toledo  to  points  upon  the  said 
great  lakes,  except  Lake  Erie,  either  easterly  or  westerly,  from  the  said  cities, 
have  been  generally  the  same  to  any  one  of  such  points,  notwithstanding  the 
difference  as  to  distance  in  favor  of  either  of  the  said  cities ;  so  that  merchandise 
going  from  either  of  said  cities  through  the  said  lakes  and  destined  to  any  point, 
either  upon  the  Atlantic  sea-board  or  in  the  North-western  States,  or  any  inter- 
mediate point  east  of  and  including  Buffalo,  generally  paid  the  same  rates  for 
transportation  upon  the  lakes,  whether  they  were  shipped  from  either  Cleveland, 
Sandusky,  or  Toledo.  Tbat  previous  to  the  8th  day  of  July,  1881,  there  was  an 
active  competition  between   the    aforesaid   Cleveland,   Columbus,   Cincinnati   and 
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Indianapolis  Railway  Company  and  the  aforesaid  Cincinnati,  Hamilton,  and  Dayton 
Railroad  Company  in  respect  to  the  said  transportation  business  from  Cincinnati  to 
points  upon  Lake  Erie,  and  great  rivalry  existed  as  to  the  obtaining  and  conducting 
of  such  transportation  business.  That  the  said  railroad  companies  respectively 
connected  the  said  city  of  Ginciunali  with  the  ports  of  Cleveland  and  Toledo  on 
Lake  Erie.  " 

The  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway  and  the  Cin- 
cinnati, Hamilton  and  Dayton  Railroad,  with  their  leased  lines,  constitute  two  great 
arteries  of  trade,  both  commencing  on  the  Ohio  River  at  Cincinnati,  meeting  at 
Dayton,  and  extending  thence  to  Lake  Erie,  one  terminating  at  Cleveland  and  the 
other  at  Toledo.  The  Attorney-General  says,  and  the  record  supports  the  state- 
ment, that  these  roads  are  "  for  sixty  miles  lying  parallel  and  near  to  each  other.  " 
That  they  are,  indeed,  in  the  largest  sense,  parallel  and  competing  roads,  seems  to  be 
beyond  dispute,  and  it  may  be  fairly  inferred  from  the  record  that  a  leading  object 
in  making  the  consolidation  was  to  destroy  that  competition.  That  being  true,  the 
lines  of  these  roads  are  not,  in  my  judgment,  "so  constructed  as  to  admit  the 
passage  of  burthen  or  passenger  cars  over  two  or  more  oi  such  roads  continuously," 
within  the  proper  meaning  of  section  3379.  That  the  mere  physicial  ability  to  pass 
cars  from  one  road  to  the  other  satisfies  the  statute,  is  a  construction  of  it  which  is 
wholly  inadmissible,  for  the  provision  requiring  such  connection  would  be  without 
meaning.  In  imposing  that  restriction  upon  consolidation,  the  legislature  intended, 
not  merely  that  the  physicial  fact  should  exist,  but  that  such  consolidation  should 
only  be  made  for  the  very  purpose  of  passing  freight  and  passengers  over  both  lines, 
or  some  material  parts  thereof  not  necessarily  in  a  direct  or  straight  line,  but 
contimioudy . 

Counsel  for  the  defendants  insist  that  in  construing  slalutes,  regard  must  be 
had  to  the  words.  No  doubt  that  is  true ;  but  it  does  not  follow  that  regard  is  to  be 
had  to  nothing  else.  Mr.  Bishop  says  that  courts  "  do  not  close  their  eyes  to  what 
they  know  of  the  history  of  the  country  and  of  the  law,  of  the  condition  of  the 
law  at  a  particular  time,  of  the  public  necessities  felt,  and  other  like  things.  " 
Bishop's  Stat.  Cr.  §  77.  In  Logan  v.  Courtomn,  13  Beav.  22,  29,  it  was  said  that  in 
construing  a  statute,  regard  must  be  had  to  "  the  words  in  which  it  is  expressed, 
applied  to  the  facts  existing  at  the  time.  "  In  Brewer  v.  Blougher,  14  Peters,  178, 
198,  Taney,  C.  J.,  said:  "It  is  undoubtedly  the  duty  of  the  court  to  ascertain  the 
meaning  of  the  legislature  from  the  words  used  in  the  statute,  and  the  subject- 
matter  to  which  it  relates;  and  to  restrain  its  operation  within  narrower  limits  than 
its  words  import,  if  the  court  are  satisfied  that  the  literal  meaning  of  its  language 
would  extend  to  cases  which  the  legislature  never  designed  to  embrace  in  it.  "  And 
see  Cooley's  Con.  L.  (4th  ed.)  79;  Maxwell  on  Stats.  16-25. 

Having  regard  to  the  language  of  this  statute,  in  the  light  of  such  aids  as  are 
here  indicated,  I  am  satisfied  the  legislature  never  intended  that  railroads  situated 
as  these  are  should  be  regarded  as  constructed  for  the  carriage  of  freight  and  passen- 
gers continuously,  in  the  manner  contemplated  by  the  section.  Indeed,  each  of  these 
consolidating  companies  had  a  line  for  the  carriage  of  freight  and  passengers  from 
Cincinnati  to  Lake  Erie,  "  continuously,   without  break  or  interruption,  "  and   the 


COMMISSIONER   OF    RAILROADS.  119 

policy  of  the  country  in  general,  indicated  in  coustitntional  and  statutory  provisions, 
has  long  been  opposed  to  the  consolidation  of  roads  bearing  such  relation  to  each 
other,  and  this  strengthens  the  belief  that  these  companies  are  not  within  the 
section  in  question.  An  examination  ol  the  provisions  relating  to  the  power  of 
railroad  companies  to  lease,  does  not  lead  us  to  a  dilfereiit  conclusion.  True,  by  the 
act  of  1851,  it  was  not  provided  in  express  words  that  the  fact  that  the  lines  of  two 
companies  were  parallel  and  competing  should  be  a  bar  to  a  lease  by  one  to  the 
other,  or  to  a  consolidation  of  the  companies;  nor  was  there  any  such  express 
provision  in  the  act  of  1852  (8  Curwen,  1884),  or  the  act  of  1869  (3  Sayler,  1760)» 
with  respect  to  leasing.  Express  provision,  however,  prohibiting  one  company  from 
leasing  to  another  where  their  lines  were  competing,  was  made  by  the  act  of  1873 
(4  Sayler,  2950),  and  that  provision  was  carried  into  the  Rev.  Stats  §  3300.  From 
the  absence  of  any  such  express  prohibition  with  respect  to  consolidation,  it  is 
argued  that  hei'e  is  a  legislative  expression  that  the  fact  that  lines  are  competing  is 
no  objection  to  consolidation.  But  that  conclusion,  in  my  judgment,  is  altogether 
erroneous.  By  the  act  of  1852  (3  Curwen,  1877),  consolidation  was  provided  for  in 
section  21,  and  leasing  in  section  24.  When  section  24  was  repealed  and  re-enacted 
with  certain  changes  in  1869,  it  was  left  in  the  respect  mentioned,  unchanged,  and 
such  prohibition  was  introduced,  as  we  have  seen,  in  1873,  when  the  section  was 
again  amended.  Perhaps  this  latter  amendment  was  introduced  by  reason  of  some 
abuse  which  had  no  direct  relation  to  consolidation,  and  hence  the  propriety  of 
amending  the  section  on  that  subject  was  not  considered.  But,  however  this  may 
be,  it  does  not  follow  that  such  change  in  the  language  of  the  act  worked  any  radical 
change  in  the  law.  The  presumption,  as  we  have  seen,  is  the  other  way.  unless  the 
purpose  to  require  a  change  in  the  construction  is  clear  Notwithstanding  the  act 
of  1873,  the  question  still  is  a'i  to  the  fair  interpretation  of  the  section  relating  to 
consolidation  previous  to  that  time,  which  section  is  still  in  force  in  substantially 
the  same  form.  Rev.  Stats,  g  3379.  That  it  does  not  authorize  a  consolidation  of 
lines  bearing  to  each  other  the  relation  borne  by  these  roads,  is  a  proposition  to 
which  I  fully  ns.sent. 

Entertaining  these  views,  the  question  how  far  this  consolidation  may  be 
affected  by  the  clause  in  the  act  of  1873,  incorporated  into  section  3300  of  the 
Revised  Statutes,  is  not  with  me  a  vital  one.  But  the  policy  of  the  State,  as 
declared  in  that  enactment,  cannot  be  in  doubt.  Since  1873,  at  least,  there  can  be 
no  lease  where  the  lines  of  the  lessor  a'ld  lessee  are  competing,  and  it  is  admitted 
that  if  there  can  be  no  lease,  there  can  be  no  consolidation  of  such  lines  leased 
since  then.  The  rule  upon  the  subject  may  be  more  ligid  since  1873  than  it  was 
under  the  former  legislation.  I  do  not  think  it  is  jiecessary  to  determine  how  that 
was,  nor  is  it  necessary  to  express  any  further  opinon  upon  the  question  how  far 
section  3300  might  be  regarded  in  determining  this  cause. 

3.  A  fatal  defect  in  the  organization  of  this  company  is  found  in  the  fact  that 
under  Rev.  Stats.  §  3381,  the  directors  of  the  consolidating  companies  must  set 
forth  in  their  joint  agreement  the  places  of  residence  of  the  new  directors,  as  well 
as  their  number.  This  provision  of  the  statute  has  not  been  complied  with.  Theie 
is  no  designation  of  any  such  place  of  residence.     We  are  not  to  speculate  as  to  the 
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propriety  of  tbis  provision,  nor  as  to  the  manner  it  became  incorporated  into  the 
statutes  in  its  present  form.  It  is  sufficient  to  say  the  provision  is  in  no  sense 
directory,  and  that  a  compliance  with  it  is  indispensable.  Atlanlic,  etc.,  R.  Co.  v. 
Sullivant,  5  Ohio  St.  276  ;  The  State  v.  Lee.  21  Ohio  St.  662  ;  Raccoon,  etc.  Co.  v.  Eagle, 
The  State  v.  Cen.  0.  Association,  29  Ohio  St.  238,  399 ;  People  v.  Chamhen,  42  Cali- 
fornia, 201. 

The  discussion  by  counsel  has  taken  a  wiile  range,  and  many  additional  reasons 
have  been  suggested  in  support  ot  the  views  here  staled  ;  but  let  what  is  written 

suffice. 

Judgment  of  ouster. 

White  and  Mcllvane,  J.  J.,  concur  in  the  judgment  on  the  grounds  stated  in 
the  first  proposition.  As  to  the  second,  as  applied  to  the  case,  they  express  no 
opinion.     They  also  concur  in  the  third  proposition. 

Johnson  and  Longworth,  J.  J.,  concur  in  the  judgment,  on  the  grounds  stated 
in  the  second  and  third  proposition.s,  but  do  not  concur  in  tlie  first.  They  prepared 
the  following  !-e['arate  opinions: 

Johnson,  J.  In  uiy  opinion,  §  3379  of  the  Rev.  Stats,  should  be  construed  so 
as  to  hold  : 

1.  A  railroad  company,  having  the  exclu^ive  right  to  manage,  control,  and 
operate  a  line  of  railroad  in  perpetuity,  whether  such  right  is  acquired  by  having 
constructed,  purchased,  or  [lermanently  leased  the  same  or  part  thereof,  may  con- 
solidate the  same  with  another  line  when  the  two  lines  are  so  constructed  as  to  admit 
the  passage  of  burden  or  passenger  cars  over  both  of  said  lines,  continuously,  with- 
out break  or  interruption. 

2.  But  if  such  lines  are,  in  tlieir  general  features,  parallel  and  competing,  they 
are  not  continuoug  within  the  true  intent  and  meaning  of  §  3379  of  the  Rev.  Stats., 
and  hence  cannot  be  consolidated. 

The  facts  of  this  case  show  that  the  Cleveland,  Cdumbus,  Cincinnati  and 
Indianapolis  Railway  Company  owned  a  line  of  railroad  from  Cleveland  to  Spring- 
field, and  had  acquired  by  contracts  or  leases,  the  right  in  perpetuity,  to  manage  and 
operate  a  railroad  fiom  Springfield,  via  Dayton  to  Cincinnati.  The  line  thus 
acquired  was  an  extension  of  the  line  it  owned,  and  the  two  together  constituted  one 
continuous  line  Irom  Cleveland  to  Cincinnati,  and  was  in  legal  efl:ect  an  extension 
of  the  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railroad. 

The  Cincinnati,  Hamilton  and  Dayton  Railroad  owned  a  line  from  Cincinnati 
to  Dayton,  and  had  by  contract,  acquired  a  like  right  to  the  railroad  from  Dayion 
to  Toledo.  This  constituted  a  continuous  line,  under  the  perpetual  management  and 
control  of  the  Cincinnati,  Hamilton  and  Dayton  Company  Irom  Cincinnati  to 
Toledo,  and  in  legal  effect  was  an  extension  of  the  line  of  the  Cincinnati,  Hamilton 
and  Dayton  Road  to  Toledo.  Each  new  line  had  for  its  te;  minus  on  the  Ohio  River 
the  city  of  Cincinnati,  and  on  Lnke  Erie  one  had  Cleveland,  the  other  Toledo.  At 
the  .southern  terminus,  and  to  Dayton  they  were  parallel  and  competing  lor  all, 
freight  and  passengers  to  Lake  Erie.  At  Toledo  and  Cleveland  they  were  com- 
petitors for  business  to  Dayton  and  Cincinnati.  Neither  of  these  lines  is  as  to  the 
other  a  continuing  line  By  a  consolidation  they  do  not  constitute  one  continuous 
line,  but  two  parallel  and  competing  lines. 


COMMISSIONER   OF    RAILROADS. 


121 


If  these  lines  can  be  consolidated,  the  new  or  consolidated  company,  does  not 
then  have  one  continuous  line,  but  two  lines,  parallel  in  their  general  features,  neither 
of  which,  as  to  the  other,  is  a  continuous  line,  nor  is  either  as  to  the  other  an 
extension. 

The  intent  of  this  section  of  the  statute  is,  to  authorize  a  consolidation  when 
the  lines  are  so  constructed  as  to  admit  the  passage  o(  burden  or  passenger  cars  over 
two  or  more  ot  them  continuously,  i  e.,  the  two  lines  so  consolidated  will,  each  as  to 
the  other,  be  an  extension,  and  provide  lor  continuous  transit  under  a  single 
management  and  control,  thus  affording  to  the  public  greater  facilities  for  travel 
and  business,  "  without  break  or  interruption, "  and  greater  unity  and  economy  of 
management.  Continuity  of  transit  and  efficiency,  responsibility  and  economy  in  the 
transaction  of  business,  under  a  single  management,  are  the  objects  to  be  accom- 
plished. Consolidation,  which  thus  promotes  the  convenience  of  the  public,  is  for 
the  public  benefit  and  is  authorized,  while  that,  which  does  not  provide  for  con- 
tinuity ol  transit  without  break  or  interruption,  but  combines  parallel  and  com- 
peting lines,  creates  a  monopoly,  which  is  against  the  public  policy  of  the  State. 

The  statute  is  addressed  to  corporations  having  the  capacity  to  accomplish  the 
main  object,  the  continuous  transit,  without  break  or  interruption. 

The  lessor  company  ol  a  given  line,  has  neither  capacity  nor  power  to  do  this. 
It  has,  by  a  lease  or  contract  of  a  permanent  nature,  divested  itself  of  any  power  to 
furnish  such  transportation. 

The  franchise  to  maintain  and  operate  a  railroad  over  the  leased  line,  passed 
with  the  tangible  property,  to  the  lessee  company.  It  alone  can  furnish  the  desired 
transportation. 

The  franchise  or  power  to  consolidate  must  exist  in  the  corporation,  having  such 
lines  as  may  be  united,  so  as  to  furnish  that  continuity  of  transportation,  which  it 
was  the  purpose  of  the  statute  to  provide  for.  A  lessor  company  could  not  do  this. 
A  lessee  company,  having  absolute  control,  during  the  life  of  the  lessor  company, 
can  fully  accomplish  this  object,  and  I  see  no  reason  why  it  may  not  consolidate 
when  this  continuity  of  transit  will  be  provided,  which  was  the  primary  object  of 
the  statute. 

LoNGWORTH,  J.  I  concur  with  my  brethren  that  judgment  of  ouster  should 
be  rendered,  but  not  upon  the  ground  set  forth  in  the  first  paragraph  of  the  syllabus; 
and  I  agree  with  the  opinion  of  Judge  John.^^on.  I  only  desire  to  add  one  considera- 
tion to  what  has  been  said  by  him. 

In  construing  a  statute  it  is  always  well  to  consider  the  object  to  be  attained  by 
legislation.  In  this  case  it  is  evident  that  the  object  (or  at  least  one  object),  was  to 
enable  trains  of  cars  to  pass  continuously,  without  break  or  interruption,  over  the 
lines  of  road  of  the  companies  desiring  to  become  consolidated.  As  the  lessee 
companies  actually  operate  the  roads,  of  which  they  alone  have  possession  and  con- 
trol, they  must  certainly  be  the  owners  of  such  lines  within  contemplation  of  §  3379. 
A  consolidation  o(  lessor  companies  could  accomplish  no  conceivable  practical  result, 
seeing  that  they  do  not  operate  the  roads,  and  never  can,  at  least  while  the  leases 
are  in  force.  This  drives  me  to  the  conclusion  that  the  "lines  of  road  of  any  railroad 
companies"  mentioned  in  the  statute  refer  to  lines  held  under  perpetual  lease,  where 
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the  lessee  has  sole  possession  and  control  of  their  operation,  as  well  as  to  lines  held 
and  owned  by  title  in  fee  simple.  I  concede  that  the  title  must  exist  in  perpetuity, 
since  tlie  consolidated  corporation  will,  in  contemplation  of  law,  endure  forever. 

This  being  true,  it  follows  that  the  "  lines  of  road  "  in  question  extend  from 
Cincinnati  to  Cleveland  and  Toledo,  respectively  ;  that  they  are  competing  and  in 
their  general  features  parallel ;  and  their  consolidation  is  open  to  the  objections  so 
well  announced  and  discussed  in  the  opinion  of  the  Chief  Justice  and  of  Judge 
Johnson. 


A    FEW    POINTS    CONCERNING    TRANSPORTATION    IN    OHIO 
SINCE  1802. 

The  past  eighty  years  of  Ohio  are  divided  by  the  course  of  events 
into  three  periods.  From  1802  until  1825,  during  which  there  were  no 
artificial  ways  to  facilitate  the  transportation  of  the  products  of  the 
State,  is  the  first. 

The  second  period,  from  1825  to  1852,  was  distinguished  at  first  by 
the  use  of  the  National  Road  extending  from  Cumberland  City,  Mary- 
land, to  Zanesville— chiefly  by  a  period  of  remarkable  prosperity  arising 
from  the  construction  of  over  800'miles  of  canals  by  the  State,  and  ulti- 
mately by  the  introduction  of  railroads  and  their  ascendency  as  a  means 
of  transportation  in  1852,  when  they  had  accomplished  through  lines 
from  the  leading  cities  of  the  State  to  the  great  commercial  cities  of  the 
East. 

,From  1852  to  the  present  time,  railroad  transportation  has  been  a 
large  factor  in  the  prosperity  of  Ohio,  and  may  proi^eiiy  be  considered 
the  third  period. 

John  Kilbourne,  of  Columbus,  0  ,  writing  in  1815,  says  of  the  rivers 
of  Ohio,  that  the  Muskingum  was  navigable  150  miles  for  batteaux,  and 
by  a  portage  of  5  miles  from  a  small  lake  at  its  head  a  line  of  communi- 
cation was  formed  into  the  Cuyahoga;  thence  into  Lake  Erie.  The 
Hocking  river  was  navigable  nearly  60  miles,  with  the  exception  of  a 
few  falls  and  dams.  The  Scioto  was  navigable  130  miles,  with  but  a 
few  obstructions,  and  what  few  there  were,  were  passable  downward  in 
high  waters.  The  Great  Miami  was  navigable  for  batteaux  125  miles, 
and  by  a  portage  of  5  miles  communicated  with  tlie  Maumee  and  thence 
to  the  lake. 

With  the  lake  on  the  north  of  the  State,  the  river  on  the  south,  and 
these  meager  tributaries  running  north  and  south  into  them,  were 
formed  the  only  ways  of  commerce  enjoyed  by  the  people  of  Ohio  during 
the  first  period  of  transportation. 

The  era  of  natural  facilities  is  more  particularly  described  bj'  Judge 
Burnett,  of  Cincinnati,  who  was  among  the  earliest  settlers  in  the 
Miami  country — settling  there  in  1796.  In  his  "  Notes  on  the  North- 
west "  he  says : 

"  One  of  the  greatest  embarrassments  under  which  the  people  of  the  West 
labored  at  that  early  period,  arose  from  the  difficulty  of  conveying  their  products  to 
market  and  of  procuring  such  foreign  articles  in  return  as  were  required  for  use  and 
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comfort.  No  artificial  roads  had  been  made;  canals  had  not  been  thought  of;  the 
natural  impediments  in  the  rivers  of  the  country  rendered  their  naviKdtion  difficult 
and  hazardous  at  all  times,  always  tedious  and  often  impracticable;  and,  whenever 
the  water  was  at  its  most  favorable  stage,  the  distance  of  the  principal  markets,  the 
imperfect  means  of  transportation,  and  the  low  price  of  produce  were  such  that  a 
large  portion  of  the  avails  of  a  cargo  was  consumed  liy  the  expense  of  taking  it  to 
market.  The  only  water  crafts  were  pirogues,  fiat-boats,  keel  boats,  moved  bj'  oars 
and  setting  poles. 

"The  average  time  required  to  make  a  trip  to  New  Orleans  and  back  to  Cincin- 
nati was  six  months.  The  crafts  made  use  of  were  necessarily  small  and  the  cargo 
proportionally  light,  and  when  they  arri%'ed  at  New  Orleans  in  flat-boats  which  could 
not  be  taken  back,  the  boats  were  abandoned  and  the  hands  returned  by  land,  most 
generally  on  foot,  through  a  wilderness,  inhabited  by  Indians,  of  seven  or  eight  hun- 
dred miles.  Pirogues  and  keel-boats  returned  loaded  with  such  articles  as  the 
market  of  New  Orleans  afl'orded.  Under  such  disadvantages  the  commerce  of  the 
country  was  nominal,  and  nothing  but  necessity  prompted  the  inhabitants  to  engage 
in  it.  The  farmer  had  no  motive  to  increase  the  products  of  his  fields  beyond  the 
wants  of  his  family,  and  of  emigrants,  or  '  new  comers,'  as  they  were  called,  who 
might  settle  in  his  immediate  neighborhood. 

■' For  many  j'ears  these  emigrants  created  the  only  demand  which  existed  in 
the  interior  settlements  for  the  surplus  products  of  agriculture.  Corn  and  oats  rarely 
Commanded  more  than  ten  or  twelve  cents  per  bushel;  they  were  frequently 
purchased  at  eight  cents,  and  wheat  from  thirty  to  forty  cents.  The  average  price 
of  good  beef  was  one  dollar  and  fifty  cent5  per  hundred,  and  pork  from  one  to  two 
dollars,  according  to  quality.  At  such  prices  it  is  evident  that  following  the  plow 
was  not  the  road  to  wealth ;  and  yet  the  farmers  lived  independently  and  enjoyed 
as  much  real  comfort  as  they  have  at  an)"^  period  since.  They  -were  content  with 
plain  healthful  food,  produced  by  their  own  hands,  and  the  simple,  comfortable 
dress  they  were  enabled  to  acquire.  On  everj'  farm  was  to  be  seen  a  small  flock  of 
sheep  and  generally  a  patch  of  fiax,  and  in  the  cabin  always  a  spinning  wheel  and 
occasionally  a  loom. 

"They  did  not  crave  luxury  or  show,  because  they  were  not  enjoyed  by  their 
neighbors,  and  they  were  content  to  live  and  appear  in  the  same  style  as  others  did 
with  whom  they  associated.    But  those  days  of  simplicity  have  passed  away." 

After  drawing  thi.s  simple  picture  of  real  life  at  that  time,  the  same 
writer  describes  the  first  attempt  at  the  formation  of  an  exporting  com- 
pany : 

"  During  this  period  of  depression,  when  the  produce  of  the  countr}'  would  not 
defray  the  expense  of  transportation  to  a  distant  market,  the  project  of  the  Miami 
Exporting  Company  was  got  up.  The  plan  was  first  suggested  by  Mr.  Jesse  Hunt, 
an  experienced  merchant  and  pioneer.  For  the  piirpose  of  eliciting  information  he 
proposed  the  question  to  the  merchants  of  Cincinnati  and  the  farmers  of  the  neigh- 
borhood, whether  a  plan  could  not  be  devised  which,  with  the  aid  of  corporate 
powers,  would  enable  them  to  make  such  arrangements  as  would  put  it  in  their 
power  to  reduce  the  difficulty  and  expense  of  transportation,  so  far  as  to  make  it  an 
object  to  collect  the  produce  of  the  country  and  ship  it  to  New  Orleans." 
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Mr.  Hunt,  with  aid  of  some  friends,  drafted  a  plan  of  a  charter  for 
the  transportation  company,  into  -which  was  introduced  a  provision  on 
which  the  banking  powers  of  the  company  were  founded. 

The  experiment  as  a  transportation  company  was  fairly  tried  and 
found  to  be  a  failure. 

He  further  says : 

"The  inhabitants  of  the  country  in  1803,  when  the  Miami  Exporting  Company 
was  organized,  may  discover  the  reason  why  it  was  got  up  and  sanctioned  by  the 
Legislature  without  looking  beyoad  the  objects  expressed  in  the  charter.  The  great 
improvements  effected  in  the  business  facilities  of  the  country  since  that  period  by 
the  constructing  of  roads,  bridges  and  canals,  by  the  improvements  of  river  and  lake 
navigation,  and  above  all,  by  the  successful  application  of  steam-power  to  manufac- 
turing, traveling  and  commercial  purposes  have  driven  from  memory  the  difficulties 
and  eml>arrassments  of  primitive  times,  and  given  the  appearance  of  fable  to  the 
most  faithful  description  of  facts,  as  they  existed  before  and  for  some  years  after  the 
formation  of  the  State  government. 

"The  improvement  in  the  navigation  of  the  West  and  her  commercial  opera- 
tions wfis  in  the  introduction  of  barges  moved  by  sails,  when  the  wind  permitted, 
and  at  other  times  by  oars  and  setting  poles,  as  the  state  of  water  might  require. 
These  vessels  were  constructed  to  carry  from  fifty  to  a  hundred  tons.  In  the  best 
seasons,  if  properly  managed,  they  could  make  two  trips  between  Cincinnati  and  New 
Orle.ms  in  a  year.  The  increased  quantity  of  cargo  they  carried  reduced  the  price  of 
freight,  and  enabled  them  to  transport  from  New  Orleans  to  Cincinnati  at  from  five  to 
six  dollars  per  hundred,  which  was  below  the  average  charge  of  carriage  across  the  mountain. 
From  that  time  most  of  the  groceries  and  other  important  articles  used  in  the  ter- 
ritory were  biought  up  the  river  by  these  barges,  and  as  the  price  of  freight  was 
diminishing,  the  quantity  of  produce  shipped  was  proportionally  increased.  The  in- 
troduction of  this  mode  of  navigating  the  Ohio  and  Mississippi  was  an  epoch  in  the 
history  of  the  West.  It  was  viewed  as  an  improvement  destined  to  advance  both 
her  comm>?rcial  and  agricultural  interests. 

"  The  projert  was  suggested  and  carried  into  operation  by  two  commercial  houses 
in  Cincinnati,  Mes.srs  Baum  &  Perry  and  Messrs.  Riddle,  Bechtle  &  Co.  The  vessels 
which  they  constructed  were  all  adapted  to  the  purpose  for  which  they  were 
designed,  and  continued  in  use  till  the  introduction  of  steamboats  about  the  year 
1817." 

The  introduction  of  steamboats  upon  our  rivers  and  lakes  quick- 
ened the  enterprise  of  the  people,  and  various  schemes  for  facilitating 
the  transportation  of  freight  were  discussed  everywhere  throughout 
Ohio,  until  finally  Governor  Brown,  in  an  inaugural  address  made  De- 
cember 14,  1818,  exjjressed  himself  in  general  terms  concerning  internal 
improvements,  as  follows : 

"  If  we  would  raise  the  character  of  our  State  by  increasing  industry  and  our 
resources,  it  seems  necessary  to  improve  the  internal  communication  and  open  a 
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cheaper  way  to  market  for  the  surplus  produce  of  a  large  portion  of  our  fertile 
country." 

In  more  specific  terms  as  to  the  means  to  be  used  to  improve  our  in- 
ternal communication,  Mr.  Sill,  a  member  of  the  House  of  Representa- 
tives from  Ross  county,  moved  the  following  resolution  on  the  7th  day 
of  January,  A.D.  1819: 

"  Resolved  by  the  Senate  and  House  of  Represenlatma,  That  a  committee,  consisting  of 

five  members  on  the  part  of  the  House  and members  on  the  part  of  the  Senate, 

be  appointed  to  take  into  consideration  so  much  of  the  subject  of  internal  improve- 
ments as  relates  to  the  construction  of  a  canal  connecting  the  waters  that  flow  into 
Lake  Erie  with  those  that  flow  into  the  Ohio  river,  and  that  said  committee  be  in- 
structed to  inquire  into  the  expediency  of  authorizing  the  Governor  to  procure  one 
or  more  skillful  engineers  for  the  purpose  of  exploring  and  ascertaining  the  most 
eligible  routes  for  the  foundation  of  said  canal,  and  that  said  committee  report 
thereon  by  bill  or  otherwise." 

These  were  the  first  official  words  setting  into  motion  the  great 
activities  of  the  people  in  the  enlightened  work  of  internal  improve- 
ment, upon  which  they  soon  entered,  and  out  of  which  has  grown  the 
most  wonderful  development  of  wealth  Ohio  has  yet  realized. 

Governor  Brown,  in  his  message  of  January  8.  1819,  said: 

"  You  will  bear  in  mind  that  our  productions  which  form  our  only  great  resource 
are  generally  of  the  bulky  and  ponderous  description  as  to  need  every  easement  in 
conveyance  that  we  can  afibrd.  Experience  is  a  faithful  monitor,  and  the  millions 
expended  for  transportation  during  the  late  war  may  teach  us  a  useful  lesson ; 
another  may  be  learned  fron\  the  present  difi'erence  between  the  price  of  salt  on  the 
lake  shore  and  on  (he  Ohio.  I  have  already  evinced  an  anxiety  upon  this  subject, 
excited  by  a  strong  sense  of  its  vital  importance  ;  roads  and  c.mals  are  veins  and 
arteries  to  the  body  politic  that  difi"use  supplies,  health,  vigor  and  animation  to  the 
whole  system  ;  nor  is  this  idea  of  their  extension  and  beneficial  influence  new. 

"The  evidence  of  the  Old  World  is  ample — in  the  United  States  sufficient. 
Massachusetts,  Virginia,  iS'orth  and  South  Caroiina  have  proved  the  usefulness  of 
artificial  navigation. 


"Nature  strongly  invites  us  to  similar  enterprises." 

December  2,  1820,  \V.  Steele,  of  Cincinnati,  addressed  a  letter  to 
Governor  Brown  on  the  i^roject  to  connect  Lake  Erie  with  the  Ohio 
river,  among  other  things  saying  : 

"Persons  unacquainted  with  the  cheap  rates  at  which  goods  are  transported  on 
canals,  are  surprised  when  they  learn  that  a  ton  weight  can  be  transported  at  the 
rate  of  one  cent  a  mile.    The  illustrious  Fulton,  hut  a  short  time  previous  to  his 
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death,  gave  it  as  his  opinion  that  goods  could  be  transported  on  the  New  York  canal 
when  completed  at  the  rate  of  one  cent  per  ton  per  mile.        '-        *  *        If 

Mr.  Fulton's  estimate,  as  to  the  expense  at  which  goods  can  be  transported  on  canals 
be  correct,  the  expense  of  transporting  a  barrel  of  flour  to  the  city  of  New  York 
(allowing  ten  barrels  per  ton)  will  be  as  follows: 

From  the  Ohio  river  to  Lake  Erie,  200  miles  =  20  cents. 
Down  Lake  Erie,  260  miles  =  20  cents. 

Through  the  N.  Y.  and  Erie  canal,  353  miles  =  35  cents. 
Down  the  Hudson  to  N.  Y.  City,     160  miles  =  15  cents. 

973  miles  =  90  cents.* 

"To  this  must  be  added  th?  toUage  through  both  canals.  The  lowest  rate  at 
which  flour  is  at  present  freighted  to  New  Orleans  from  the  Falls,  is  1.25  per  barrel." 

An  act  of  the  Legislature  of  Ohio,  passed  February  23,  1820,  proposed  the  "Com- 
missions for  locating  a  route  for  a  canal  between  Lake  Erie  and  the  Ohio  river,"  but 
having  been  made  to  depend  on  the  accession  of  Congress  to  the  proposition  of  the 
General  Assembly  for  a  purchase  of  land,  the  Commission  was  not  appointed. 

An  act  of  the  Legislature  of  Ohio,  passed  January  31,  1822,  proposed  that  the 
"  Governor  employ  an  approved  practical  engineer,  whose  duty  it  shall  be  to  make 
such  surveys  and  examination  of  country  between  Lake  Erie  and  the  Ohio  river, 
with  a  view  to  ascertain  the  practicability  of  uniting  those  waters  by  a  navigable 
canal,  as  is  directed  in  the  act." 

By  said  act  Benj.  Tappan,  Alfred.  Kellj^,  Thos.  Worthington,  Ethan 
A  Brown  (ex-Governor),  Jeremiah  Morrow,  Isaac  Miner  and  Ebenezer 
Buckingham,  Jr.,  were  appointed  Commissioners,  whose  duty  it  was  to 
cause  an  examination,  surveys  and  estimates  to  be  made  to  ascertain 
the  practicabilitj'  of  connecting  Lake  Erie  and  the  Ohio  by  routes  from 
Sandusky  Bay  to  the  Ohio  river;  Maumee  river  to  the  Ohio  river;  from 
the  hike  by  the  sources  of  the  Cuyahoga,  Black  and  Muskingum  rivers; 
and  from  the  lake  by  the  Grand  and  Mahoning  rivers  to  the  Ohio  river. 

The  first  report  of  the  Canal  Commissioners  was  made  Januar}^  3, 
1823,  by  Wm.  Worthington. 

James  Geddes,  Civil  Engineer,  also  made  a  report  of  the  surveys 
made  at  the  same  time. 

Nine  hundred  miles  had  been  examined,  and  the  level  of  nearly  800 
miles  had  been  accomplished  in  8  months,  at  an  aggregate  expense  of 
82,426.10,  the  Commissioners  not  having  charged  anything  for  their 
time. 

By  an  act  of  the  Legislature  January  27,  1823,  Micujah  T.  Williams 
was  made  commissioner  in  place  of  Jeremiah  Morrow,  resigned  (elected 


Now,  in  1881,  transported  for  35  cents  per  barrel  from  Cincinnati,  0.,  to  New  York. 


128  ANNUAL  EEPOET. 

Governor).  The  Board  were  required  to  procure  right-of-way,  and  ascer- 
tain if  loans  could  be  made  in  behalf  of  the  State,  and  report. 

The  second  annual  report  of  the  Canal  Commissioners  was  made 
.January  21,  1824. 

February  23,  1824,  another  act  of  the  Legislature  was  made,  requir- 
ing further  examination  into  the  jjracticabilit}'  of  connecting  Lake  Erie 
with  the  Ohio  river  by  a  canal. 

On  the  2.5th  of  February,  1S24,  Nathaniel  Beasly  was  made  a  Canal 
Commissioner,  by  a  concurrent  resolution  of  both  branches  of  the  Legis- 
lature. 

.January  8,  1825,  the  third  annual  report  of  the  Board  of  Canal  Com- 
missioners was  submitted  to  the  General  Assembly,  and  on  the  4th  day 
of  February,  A.D.  182,5,  an  act  was  passed  to  provide  for  the  internal 
imjjrovement  of  the  State  of  Ohio  by  navigable  canals,  by  a  vote  in  the 
House,  58  to  13 ;  in  the  Senate,  34  to  2. 

THE    NATIONAL    EOAD. 

During  this  period  our  National  Government  entered  upon  a  scheme 
of  internal  improvements.  Of  these  the  National  Road,  or  Cumberland 
Road,  was  one.  It  commenced  at  Cumberland,  in  Maryland,  running 
thence  westward  to  the  Ohio  river,  through  the  State  of  Penn.-ylvania, 
and  thence  through  Central  Ohio. 

The  first  appropriation  made  for  this  purpose  was  in  1806,  when 
Congress  voted  130,000  to  make  a  survey  of  route  and  report.  It  was 
subject  to  the  approval  of  the  President.  Having  gained  this,  appro- 
priations were  made  from  time  to  time  thereafter  until  1838,  when  a 
little  over  three  millions  of  dollars  had  been  expended  by  the  General 
Government  in  this  work  ;  about  1825  the  people  of  Eastern  Ohio  began 
the  use  of  this  great  route — its  first  artificial  means  for  the  transporta- 
tion of  its  commerce. 

This  great  road  opened  the  way  through  the  mountain  barriers  of 
the  Allegheny  range,  and  made  level  a  way  for  the  commerce  of  the 
East,  and  for  the  pioneer  and  his  family,  who  were  seeking  homes  in 
the  wilds  of  Ohio  and  the  further  West.  It  was  the  first  great  move- 
ment of  the  people  in  the  direction  of  internal  improvements,  and  dis- 
tinctly marks  the  opening  of  a  new  era  in  the  history  of  Ohio. 

The  building  of  the  National  Road  was  entered  upon  by  Congress, 
in  the  view  that  it  would  afford  a  way  for  the  transportation  of  the 
munitions  of  war,  and  that  it  would  also  prove  a  bond  of  union. 

Henry  Clay,  in  advocacy  of  such  improvements,  said: 
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"  Whether  we  refer  to  our  own  experience  or  that  of  other  countries,  we  cannot 
fall  to  perceive  the  great  value  of  military  roads.  Those  masters  of  the  world — the 
Romans — how  did  they  sustain  their  power  so  many  centuries,  difi'using  law  and 
liberty,  and  intelligence  around  them  ?  They  made  permanent  military  roads,  and 
among  the  objects  of  interest  which  Europe  now  presents,  are  the  remains  of  the 
Rouiiiii  roiids,  which  are  shown  to  the  curious  enquirer.        *  *  'No 

man  who  has  paid  the  least  attention  to  the  operation  of  war,  can  have  failed  to 
remark  how  essential  good  roads  and  canals  are  to  the  success  of  these  operations." 

Tills  is  quoted  to  show  how  far  short  the  brilliant  dreams  of  one  of 
the  most  eminent  orators  of  Ann-rica  were  to  the  more  brilliant  reality 
that  distinguished  the  growth  of  our  countrj'  within  a  few  years  after 
his  decease.  He  thought  himself  building  great  highwaj'S  for  the  future 
armies  of  America.  In  the  war  of  the  great  rebellion  the  government 
never  found  itself  indebted  to  the  utility  of  the  National  Road  in  facili- 
tating the  march  of  armies. 

The  progress  in  building  the  National  Road  was  slow.  An  appro- 
priation was  made  Marcn  2,  1825,  for  extending  it  westwardly  from 
Zanesville.  It  had  a  great  deal,  however,  to  do  with  the  great  pros- 
perity of  Ohio  that  distinguished 

THE    SE(_:oND    PERIOD,    FROM    1825    TO    1852. 

In  1825  Ohio  entered  upon  the  construction  of  her  canals,  and  in 
1832  the  Canal  Commissioners  reported  400  miles  of  navigable  canals 
completed. 

This  enterprise  of  the  State  was  subject  to. many  vicissitudes,  in- 
volving at  times  qu  'stions  of  public  policy  that  divided  our  legislators 
in  their  opinions  and  greatly  excited  the  people.  Among  others  was 
the  acceptance  of  a  half  million  acre  land-grant,  made  by  Congress,  to 
aid  the  State  in  paying  the  debt  incurrec:  in  the  building  of  the  canals, 
and  that  which  might  thereafter  be  contracted  in  completing  their  con- 
struction. The  act  was  conditional,  that  the  canal*  already  commenced 
should  be  completed  in  seven  years.  There  was,  also,  in  the  same  act,  a 
proposition  to  aid  the  extension  of  the  Miami  canal  from  Dayton  to  the 
lake,  by  the  Maumee  route,  by  grant  of  land  equal  to  one-half  of  the 
two  sections  in  width  on  each  side  of  the  canal  from  Dayton  to  the 
Maumee  river,  on  the  express  condition  that  this  extension  should  be 
completed  within  20  years,  or  the  State  should  pay  the  United  States 
the  price  of  the  lands,  and  that  the  Ohio  Legislature  give  its  assent  to 
the  conditions.     The  Legislature  refused  their  assent. 

During  the  yeais  1829  and  1830,  Judge  Burnett,  IT.  S.  Senator,  suc- 
9  R.  \i.  C. 
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ceeded  in  securing  the  enactment  of  this  statute  without  the  conditions 
and  penalty,  including,  also,  an  additional  grant  of  160,000  acres  of  land. 
The  completion  of  the  Miami  canal  was  undoubtedly  effected  by  the 
good  management  ol  Judge  Burnett  in  the  United  States  Senate. 

THE    OPENING    OF   THE    FIKST    OHIO    CANAL 

Was  accomplished  July  4,  18"27.  An  account  of  the  same  is  made  by 
Governor  Trimble,  in  his  message  to  the  Legislature  December  4,  1827, 
in  words  as  follows : 

"  The  northern  section  of  the  Erie  and  Ohio  canal,  presenting  the  most  diffioilt  aud 
expensive  part  of  the  hne,  was  opened  early  in  July,  last.  On  the  4th,  the  first  boat 
descended  from  Akron,  a  beautiful  village  on  Portage  Summit,  to  Cleveland.  She 
was  cheered  in  her  passage  by  thousands  of  our  delighted  fellow-citizens,  who  as- 
sembled from  the  adjacent  country  at  different  points  on  the  canal  to  witness  the 
novel  and  interesting  sight.  The  gentle  descent  of  a  boat  of  fifty  tons  burthen  from 
an  eminence  of  400  feet,  consummating,  on  the  day  of  American  Independence,  the 
union  between  the  waters  of  the  North  and  South,  presented  a  scene  grand  beyond 
description,  and  could  not  but  have  awakened,  in  all  who  beheld  it,  feelings  of  the 
most  exalted  patriotism  p.nd  devotion  to  the  cause  of  internal  imi^rovements." 

THE    BOAKD    OF    CANAL    COMMISSIONERS, 

In  a  report  dated  January  5,  1828,  reported  the  opening  of  the  Miami 
and  Erie  canal  in  these  words : 

'•  On  the  28th  day  of  November,  three  fine  boats,  crowded  with  citizens,  delighted 
with  the  novelty  and  interest  of  the  occasion,  left  the  basin  six  miles  north  of  Cin- 
cinnati and  proceeded  to  Middletown  with  the  most  perfect  success.  The  progress 
ol  the  boats  was  equal  to  about  three  miles  an  hour,  through  the  whole-course  of  the 
time,  including  the  detention  at  the  locks  and  all  other  causes  of  delay,  which  are 
numerous  in  a  first  attempt  to  navigate  a  new  canal,  when  master's  hands  and  horses 
are  inexperienced,  and  often  the  canal  itself  in  an  imperfect  order.  The  boats  re- 
turned to  the  basin  with  equal  success,  and  it  is  understood  have  made  several  trips 
since,  carrying  passengers  and  freight.  The  success  of  these  experiments  in  canal 
navigation,  and  the  obvious  facility  with  which  heavy  buithens  were  moved  by  the 
power  of  even  a  single  horse,  must  go  far  to  convince  the  most  incredulous  of  the 
high  interest  and  importance  of  such  a  channel  of  commercial  intercourse  passing 
through  the  heart  of  a  country  as  populous  and  productive  as  that  through  which 
the  canal  passes." 

The  following  table  is  the  earliest  schedule  of  rates  that  can  be 
found.  This  is  a  selection  of  a  few  items,  significant  of  the  rates  pre- 
vailing at  that  time : 
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Rates   of   Toll   made   by  the  Board  of  Canal  Commissioners  at  Columbus,  Feb- 
ruary 23,  1830. 


Merchandise  

Iron  

Hollow  glassware  and  hardware 

Wheat,  flour 

Baggage 

Furniture 

Salt 

Corn,  oats,  rye,  barley  


100  miles  and 

less,  per  ton 

per  mile,  cents 

and  mills. 

Over  100  miles, 

per  ton  per 

mile,  cents  and 

mills. 

4.0 

3.0 

3.0 

2.0 
1.5 

1.5 

1.5 

1.5 

1.5 
1.0 

1.0 
0.7 

Ranging  from  1  cent  to  4  cents  per  ton  per  mile. 

In  the  report  made  by  B.  Tapjjan,  Alfred  Kelley,  and  others,  in 
1832,  they  write  of  the  importance  of  the  facilities  for  transportation 
created  by  the  opening  of  these  great  commercial  channels,  and  say: 

"  As  the  expense  of  transporting  any  article  to  market  is  diminished,  its  value  at 
the  place  from  whence  it  is  sent  is  increased.  Thus  we  find  the  present  price  of 
wheat  in  the  center  of  our  State  from  fifty  to  seventy-five  cents  per  bushel,  while  it 
was  formerly  worth  from  twenty-five  to  thirty-seven  and  one-half  cents,  and  where 
its  value  at  this  time  would  be  no  greater  than  formerly,  had  not  the  Ohio  canal 
been  constructed.  The  same  remark  is  equally  applicable  to  various  other  produc- 
tions. Many  articles,  to  which  no  value  whatever  could  be  attached,  as  articles  of 
exportation,  are  now  advantageously  sent  abroad  for  sale." 

To  show  how  the  State  had  been  the  gainer,  although  the  revenue 
from  the  canals  was  not  sufficient  to  pay,  the  report  says  that  during 
the  year  past  there  arrived  at  Cleveland  288,722  bushels  of  wheat,  via  the 
Ohio  canal  and  54,404  barrels  of  flour,  equal  to  560,742  bushels  of  wheat, 
on  which  there  was  an  average  saving  of  20  cents  per  bushel ;  13,801 
barrels  of  pork,  saving  at  least  $1.25  per  barrel;  353,101  barrels  of  lard, 
saving  at  least  one  cent  per  pound ;  666,949  pounds  of  butter,  saving  one 
cent  per  pound;  2,150  barrels  of  whisky,  saving  $1.00  per  barrel;  85,- 
711  pounds  of  cheese,  saving  one-half  cent  per  pound  ;  965  hogsheads  of 
tobacco,  saving  $1.00  per  hogshead;  656,949  feet  of  lumber,  saving  $2.00 
per  thousand;  261,026  pounds  of  pot  and  pearl  ashes,  saving  one  cent 
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per  pound;  12,900  bushels  of  mineral  coal,  and  in  general,  rough  stone, 
cord-wood,  oil,  flax-seed,  corn,  oats,  making  a  saving  of  §156,871.85  ;  and 
in  a  like  estimate  upon  imports  to  the  interior  of  Ohio,  and  also  the 
Miami  canal,  together  with  tolls  charged  there  is  an  aggregate  saving, 
estimated  at  $812,156.87,  while  the  Auditor's  estimate  of  interest  on 
canal  loans  for  the  State  was  $169,004.51.  The  advantages  have  not 
been  confined  to  the  immediate  vicinity  of  the  canals.  Even  those 
parts  of  the  State  situated  remote  from  the  canals  and  near  the  Ohio 
river  have  participated  in  them.  Much  of  the  produce  which  was 
formerly  forced  into  the  same  market  and  tended  to  depress  the  price, 
now  finds  an  outlet  in  another  direction,  and  prices  are  enhanced  bj'  a 
competition  between  purchasers. 

Such  was  the  view  after  the  canals  were  fairly  inaugurated. 

From  1832  to  1852,  the  influence  of  the  canals  and  the  National  Road 
was  the  most  important  factor  in  the  State's  prosperity. 

With  the  canals  extending  from  the  lake  to  the  Ohio  river,  north 
and  south,  and  the  National  Road  from  east  to  west  near  the  centre  of 
the  State,  the  situation  was  exceedingly  flattering  to  the  people,  and 
prosperity  was  wide-spread.  The  valuation  of  real  and  personal  property 
in  Ohio  in  1832  was  $74,243,032. 

From  1832  to  1852,  were  the  efi'ective  years  of  the  canals  of  Ohio  in 
developing  its  resources.  It  is  true,  the  first  of  our  railroads  was  opened 
in  1845.  but  through  lines  were  established  in  1852. 

The  valuation  of  the  real  and  personal  property  <  f  Ohio  in  1852  was 
$508,581,911,  an  increase  of  378  per  cent.,  and  the  increase  of  population 
during  this  time  was  about  111  per  cent. 

In  1847  the  receipts  from  the  canals  amounted  to  $805,019,  and  in 
1851  to  $836,352;  these  were  the  largest  amounts  ever  received. 

The  tonnage  in  1851  was,  "Received  at  Cleveland,  Portsmouth,  To- 
ledo and  Cincinnati,  670,980  tons."  Cleared  from  the  same  places,  220,- 
097  tons.     This  was  the  culminating  year  in  the  history  of  canals. 

The  sulijoined  is  a  showing  of  freight  rates  prevailing  upon  the 
canals  from  1848  to  1852  upon  a  few  of  the  leading  articles  shipped : 
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On  each  1,000  Pounds  ;  in  same  Proportion  for  greater  or  less  Weight. 


Miami  and  Erie. 

All  other  canals. 

Mills. 

Not  to 
exceed 

Mills. 

Not  to 
exceed 

15 

20 

200 
250 
170 
250 
200 
75 

15 

20 
12 
20 
15 
6 
9 
20 

200 

250 

Salt 

12 

20 

15 

6 

Hardware 

75 

Wheat 

20 

125 

260 

A  range  of  from  1.2  cents  to  5  cents  per  ton  per  mile,  an  increase 
over  the  rates  of  1830. 

The  following  table  shows  the  growth  of  freight  and  the  per  cent, 
on  the  cost  realized  each  year,  from  1833  to  1850,  on  the  Ohio  canal,  334 
miles : 
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Gross  receipts. 


Net  revenue. 


Interest  on 
cost  of  con- 
struction. 


1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849, 
1850, 


$136,555  70 
164,488  98 
185,684  48 
211,823  32 
293,428  79 
382,135  96 
423,599  84 
452,122  03 
416,202  63 
387,442  22 
322,754  82 
343,710  99 
260,369  33 
336,339  69 
452,530  76 
418,530  37 
362,630  48 
397,332  57 


§84,775  30 

1.9 

103,973  33 

2.3 

120,421  06 

2.7 

169,965  57 

3.8 

181,897  06 

4.0 

219,890  19 

4.9 

329,872  38 

7.3 

282,749  10 

6.3 

248,276  35 

5.5 

96,708  58 

4.3 

222,058  78 

4.9 

133,995  10 

2.9 

257,906  60 

.5.7 

331,802  52 

7.4 

280,027  09 

6.2 

242,347  34 

5.4 

DISCRIMINATIONS    AND    JUSTIFICATIONS. 

It  seems  from  the  records  of  the  Canal  Boards,  that  they  found  occa- 
sion to  make  "  discriminating  rates  "  more  favorable  to  one  line  of  traf- 
fic than  to  another.  E.  S.  Hamlin,  and  his  associates,  thus  discuss  the 
problem  in  their  report,  dated  December  29,  1851  : 

"  A  rate  of  toll  considerably  below  the  maximum  rate  was  established  from  and 
to  Dayton  and  Toledo,  and  Dayton  and  Cincinnati ;  from  and  to  Cleveland  and  Co- 
lumbus, and  Columbus  and  Newark,  and  Irom  and  to  Columbus  and  Portsmouth, 
and  on  a  few  articles  of  produce  along  the  section  of  ctiuntry  between  Columbus  and 
Newark  to  Cleveland.  The  great  difference  in  distance  between  important  points  in 
this  State  and  the  lake  shore,  in  favor  of  the  railroads,  induced  the  Board  to  express 
the  opinion  in  their  last  annual  report,  that  to  secure  a  portion  of  the  carrying  trade 
an  exceedingly  low  rate  of  toll  must  be  adopted.    The  railroads,  however,  fixed  a 
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rate  of  transportation  from  the  points  before  mentioned  below  their  uniform  rates, 
and  thus  compelled  the  Board  to  adopt  very  low  rate  of  tolls  to  be  charged  from  and 
to  them. 

"  The  maximum  rate  of  tolls  on  wheat,  flour,  pork,  whisky,  etc.,  on  the  Ohio 
canal,  is  one  dollar  per  1,000  pounds,  and  this  maximum  is  attained  at  175  miles 
south  from  Cleveland,  which  point  is  east  of  Newark.  Yet,  from  Newark  to  Cleve- 
land, only  70  cents  per  1,000  pounds,  and  from  Columbus  to  Cleveland,  only  60  cents 
per  1,000  pounds  are  charged  as  tolls  on  their  articles. 

"  Complaint  has  been  made  of  this  special  rate  of  tolls ;  it  is  alleged  that  its  effect 
is  to  build  up  certain  points  which  are  favored  by  it.        *  *        But,  if 

this  be  not  done,  but  a  contrary  policy  adopted,  and  the  tolls  kept  at  a  point  that 
will  throw  the  business  from  them  to  railroads,  a  large  number  of  valuable  citizens, 
who  have  in  many  cases  all  that  they  own  invested  in  boats  and  stocks,  and  business 
houses  on  the  canals,  will  be  greatly  injured  and  in  some  instances  ruined  ;  and  the 
revenue  from  the  public  works  will  sink  into  insignificance,  and  the  works  ultimately 
go  to  decay. 

"The  discriminating  principle  which  the  Board  has  adopted  from  Columbus  to 
Cleveland,  and  other  like  cases,  is  one  liable  to  great  objection,  and  the  Board  would 
not  tolerate  it  only  from  necessity." 

RAILROAD    ERA. 

From  1852,  when  there  were  890  miles  of  railroad  in  operation,  until 
1869,  when  there  were  3,324  miles,  there  was  great  activity  in  the  build- 
ing of  railroads  in  Ohio. 

TRUNK    LINE    EXTENSIONS    BY    CONSOLIDATIONS. 

In  1869  an  important  change  was  accomplished  iir  railway  manage- 
ment by  the  consolidation  of  railroads  into  through  lines,  connecting 
Chicago  with  the  Atlantic  cities.  The  act  providing  for  consolidations 
was  passed  by  the  Ohio  Legislature  in  1851,  and  was  perhaps  the  ear- 
liest act  of  the  kind  in  any  of  the  states.  Many  minor  consolidations  of 
railroads  took  place  prior  to  the  formation  of  through  lines. 

The  first  of  the  through  lines  was  formed  by  the  execution  of  a  lease 
between  the  Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company 
and  the  Columbus,  Chicago  and  Indiana  Central  Railway  Company, 
dated  January  22,  1869,  to  take  eftect  February  1,  1869.  The  Pennsyl- 
vania Railroad  Company  was  the  third  party  to  the  contract.  This  was 
the  first  through  line  formed  between  Chicago  and  the  sea-coast. 

In  December,  1869,  the  Little  Miami  Company,  as  at  that  time  con- 
stituted, was  added  to  this  combination,  making  a  branch  from  Colum- 
bus to  Cincinnati. 

A  second  through  line  was  formed  in  1869,  by  the  lease  made  by  the 
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Pittsburgh,  Fort  Wayne  and  Chicago  Railway  Company  to  the  Pennsyl- 
vania Railroad  Company,  dated  June  27,  186'.),  to  take  eSect  July  1, 
1869. 

A  third  through  line  was  formed  the  same  year  bj'  the  consolidation 
of  the  several  railroads  along  the  lake  shore,  into  the  railwaj'  known  as 
the  Lake  Shore  and  Michigan  Southern  Railway  Company,  bj'  an  agree- 
ment dated  June  22,  1869,  and  ratified  August  10,  1869. 

With  one  exception,  all  the  through  lines  passing  through  Ohio  at 
this  time,  were  formed  in  1869.  The  Baltimore  and  Ohio  through  line 
became  such  December  1,  1874. 

These  through  lines  were  western  extensions  of  the  three  trunk- 
lines — the  Pennsylvania  Railroad  Company,  the  New  York  Central  and 
Hudson  River  Railroad  Company,  and  the  Baltimore  and  Ohio  Railroad 
Company — the  Pennsylvania  Railroad  Company  making  two  through 
lines  before  any  others  were  formed. 

These  long  lines,  unbroken  in  their  management,  it  is  claimed, 
"  are,  practically,  arrangements  for  the  more  economical,  commodious, 
safe  and  perfect  operation  of  several  lines  of  railroads  so  located  and 
situated  with  reference  to  each  other,  that  they  may  be  operated  under 
a  single  organization  and  in  connection  with  each  other.  By  these  ar- 
rangements the  business  that  comes  within  the  scope  of  each  and  all  of 
them  is  carried  on  more  safelj^  and  commodiously  and  expeditiously, 
and  consequently  more  cheaply,  both  to  the  stockholders  and  the  jjublic, 
than  when  each  of  them  is  managed  and  operated  separately ;  and  thus 
the  interests  of  the  respective  owners  of  the  property  are  promoted, 
while  at  the  same  time  the  public  at  large  get  safer,  more  expeditious, 
and  cheaper  means  of  transportation." 

It  is,  therefore,  thought  proper  to  gather  what  evidence  there  is  in 
statistical  statements  concerning  this  period,  since  1869,  that  it  may  be 
seen  whether  or  not  transportation  is  cheaper  and  more  economical  by 
reason  of  this  consolidation  management. 

The  following  liable,  dating  hack  to  1869,  shows  the  growth  of  freight 
traffic  and  the  accompanying  decline  in  rates;  this  showing  involves  all 
the  roads  making  rejTOrts  to  the  Commissioners  of  Railroads — including 
what  lines  they  have  beyond  the  borders  of  the  State — excepting  the 
Lake  Shore  and  Michigan  Southern,  which  reports  only  for  the  part  in 
the  State : 
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Year. 

Tons  of  freight 
moved  one  mile. 

Average  rate 
per  ton  per 
mile,  cents. 

1869              

1,332,307,931 
l,673,017,.'i68 
1,773,983,405 
2,923,292,084 
3,420,889,453 
3,717,622,979 
3,431,745,707 
3,799,397,649 
4,146,926,306 
4,286,378.592 
4,914,503,869 
6,655,562,182 
7,607,215,616 

2.446 

1870 

1.993 

1871 

1872 

2.215 
1.569 

1873 

1.566 

1874        

1.334 

1875 

1.259 

1876 

1.117 

1877       

.933 

1878 

.961 

1879 

.815 

1880 

.895 

1881 

.916 

The  gain  from  1869  to  1881,  in  the  tons  of  freight  moved,  is  463.4 
per  cent.  The  decline  in  the  rate  charged  is  62.6  per  cent.  ;  the  average 
in  1869  being  2.446  cents  per  ton  per  mile,  and  in  1881,  .915  cents — that 
is,  the  amount  of  service  rendered  by  the  railroads  during  this  period 
has  increased  463,  while  the  compensation  for  moving  each  ton  one 
mile  lias  decreased  over  62  per  cent. 

The  following  table  shows  the  number  of  tons  of  freight  moved  one 
mile  in  Ohio  alone  from  1869  to  1881,  inclusive,  with  accompanying  rate 
for  each  vear ;  also,  the  amouni  of  rate  cut  off'  compared  with  the  rate 
of  1869 ;  also,  the  amount  saved  thereby,  and  this  amount  compared 
with  the  amount  of  taxes  of  all  kinds  upon  the  grand  duplicate  of  Ohio 
during  that  time. 

Prom  this  table  it  will  be  seen  that  by  the  decline  of  rates,  since 
1869,  there  has  been  saved  to  those  who  are  charged  with  the  cost  of 
shipping — the  producer  and  consumer — the  sum  of  1337,674,755.99 ;  and 
that  during  that  time  all  of  the  taxes  of  Ohio  of  whatever  kind  amounted 
to  $315,966,996.34,  an  amount  less  than  the  amount  saved  to  shippers  by 
«21,707,759.66. 
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Year. 

m   o  . 

(US  o 

•a  Is 

1  o. 

2  i>3 
»  o 

Q 
E 

ii 

■a 

> 

d 
s 
o 

a 

Total  taxes  in 
Oliio. 

1869  

739,031,209.33 

898,410,433.02 

938,2.59,822.90 

1,494,094,584.13 

1,941,012,675.53 

2,147,299,032.67 

1,917,659,501.07 

2,117,024,370.02 

2,360,015,760.74 

2,493,815,064.83 

2,741,310,258.11 

3,393,814,541.62 

3,681,892,358.14 

Total 

2.446 

1.993 

2.215 

1.569 

1.566 

1.334 

1.259 

1.117 

.933 

.961 

.815 

.895 

.915 

^ 

1870 

.453 

.231 

.877 

.880 

1.112 

1.187 

1.329 

1.513 

1.485 

1.631 

1.551 

1.531 

$4,073,899  26 
2,167,380  19 
13,103,209  50 
17,080,911  .54 
23,877,965  24 
22,762,618  28 
28,135,253  88 
35,707,038  46 
37,033,153  71 
44,710,770  31 
52,638,063  54 
56,384,592  08 

$23,463,631  82 

1871  

22,955,388  40 
23,810,971  97 
26,131,353  23 
26,837,196  77 
27,952,971  37 
28,521,256  52 

1873  

1873 

1874  

1875 

1876  

1877  

27,614,650  79 
26,324,445  30 
25,756,665  61 
29  092  084  27 

1878 

1879 

1880 

1881  

27,606,380  29 

62.6  fo 

$337,674,755  99 

$315,966,996  34 

398.2  fo 

The  foregoing  tables  give  the  result  of  the  varied  work  of  all  the 
railroads  of  the  State.  The  general  fact  is  seen,  that  following  1869 
there  has  been  a  great  decline  in  railroad  rates  for  freight.  It  is  of 
course  not  apparent  from  these  facts  that  this  decline  is  to  be  attributed 
to  the  consolidated  lines,  nor  that  they  have  done  more  to  this  end  than 
other  roads.  To  get  a  view  of  the  relative  agencies  of  these  two  classes 
of  roads  another  table  is  submitted,  which  includes  a  showing  of  two  of 
the  great  through  lines,  the  Pittsburgh,  Fort  Waj'ne  and  Chicago  and 
the  Lake  Shore  and  Michigan  Southern  Railways.  In  this  is  shown 
the  actual  cost  to  the  comijany,  the  rate  charged,  or  earnings,  and  the 
profit;  also,  the  average  yearly  rates  on  all  the  roads  of  Ohio.  To  give 
a  view  beyond  this  State,  three  of  the  great  trunk-lines  of  New  York 
and  Pennsylvania,  with  like  showings,  are  included  : 
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The  other  through  lines  of  Ohio  have  not  made  their  reports  so  that 
an  exhibit  of  their  results,  like  the  foregoing,  can  be  made.  But  suf- 
fieient  is  known  in  general  of  the  managements  that  the  remaining 
lines  of  the  Pennsylvania  Company  and  Baltimore  and  Ohio  have  re- 
sults comparatively  near  the  exhibit  of  the  two  through  lines  of  Ohio 
above  given. 

Another  table  is  given  showing  the  results  of  management,  limited 
in  its  range.  Some  of  the  roads  are  local,  or  disconnected  lines.  The 
reports  of  the  companies  are  in  such  terms  generallj',  that  cost  of  trans- 
portation to  the  company  and  the  profit  can  not  be  given : 


Year. 

1 

S  ° 

'a%  1 

§02 

Cleveland,  Mt.  Vernon 
and   Delaware   Rail- 
road— Average  charges. 

a 

HH    03   as 

—  o  i-r 

C3    rt   o 

s«  » 

"5.2  2 
5'3  > 
■oX 
o 

Is 

m  > 

o 

ll 

J-g 

2.  S 
o 

11 

!■! 

>^ 

-Si; 
1^ 

§11 

m 

"^  i  ° 
o 

S  »ja 

IB 

o 

1 

> 
■< 
4. 

C3 
0 

Pa 

1869 

Cts. 
2.64 

269 

2  63 

2.71 

2.78 

2.51 

■  2.32 

1.98 

1.62 

1.67 

1..54 

1.56 

1.47 

Cts. 

Cts. 

Cls. 

Os. 

cts. 

Cts. 
2.58 

2.50 

2.00 

1.85 

Not  given. 
3.05 
1.94 
1.42 
1.41 
1.63 

No  report 
1.40 

Not  given 

Cts. 

Cts. 
8.91 

1870 

1871 

7.00 
6.81 
6.76 
3.26 
2.57 
2.48 
2.24 
2.07 
1.86 
1.72 
1.62 
(a)  1.69 

8.00 

1872 

1.62 
1.69 
1.78 
1.86 
1.59 
1.55 
1.23 
1.20 
1.22 
1.12 

8.00 

1873 

8.06 

1874 

1875 

8.84 

1.79 
1.64 
1.42 
1.24 
1.21 
1.17 
1.11 

7.92 

1876 

5.87 

1877 

1.33 
.94 
1.14 

.87 
.82 

5.77 

1878 

2.94 

2.12- 

1.66 

(6)1.59 

5.30 

1879 

4.88 

1880 

1881 

2.48 

4.28 
(c)4.16 

(a)  Cost  of  transportation  to  the  company  tor  1S81  =  1.43  cents  per  ton  per  mile. 
(6)  Cost  of  transportation  to  the  company  for  1881  ~  1.10  cents  per  ton  per  mile. 
(c)  Cost  of  transportation  to  the  company  for  l&Sl  ^  3.25  cents  per  ton  per  mile. 

It  will  be  found  from  this  showing  that  upon  some  good,  unconsoli- 
dated railroads  in  Ohio  the  actual  cost  of  transportation  is  far  above  the 
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average  charges  of  the  State.  There  is  but  one  of  these  I'oads  that  at- 
tains to  a  cheapness  less  than  the  State  average — that  is  the  Columbus 
and  Toledo  Railroad,  a  well  managed  road,  paying,  by  an  average  charge 
of  j^  of  a  cent  per  ton  per  mile,  the  sum  of  OyV-^  per  cent,  upon  its 
stock  and  debt. 

The  railroads  in  this  list  are  among  the  best  of  the  unconsolidated 
roads. 

By  recurrence  to  the  table  showings  for  the  consolidated  routes,  it  will 
be  seen  that  the  Lake  Shore  and  Michigan  Southern  Railway  has  reduced 
the  actual  average  cost  for  the  transportation  of  a  ton  of  merchandise,  for 
the  distance  of  one  mile,  to  j%%  of  one  cent ;  the  profit  realized  by  the 
charged  rates  of  yV^  of  one  cent,  is  -f^  of  one  cent.  Upon  such  a  basis 
of  cost,  charge  and  profit,  with  a  capital  stock  and  debt  of  $87,189,000.  it 
made  a  payment  of  7  per  cent,  upon  its  debt,  and  an  8  per  cent,  dividend 
upon  its  capital  stock,  retaining,  undivided,  a  surplus  of  over  $821,000 
of  net  earning. 

The  Pittsburgh,  Fort  Wayne  and  Chicago  Railway  has  reduced  the 
actual  cost  of  the  same  work  to  ^-j%  of  a  cent,  making  a  charge  of  ySs  Qf 
one  cent,  and  realizing  jW  of  a  cent  profit  upon  each  ton  per  mile.  At 
the  same  time,  the  company  operating  this  road  paid  7  per  cent,  upon 
the  value  leased,  and  made  a  dividend  of  4j-|^  per  cent,  upon  the  capital 
stock  and  debt  of  the  operating  comj^any,  amounting  to  $40,923,185. 

The  New  York,  Pennsylvania  and  Ohio  average  charges  for  like 
work  were  .71  cent;  Wabash,  St.  Louis  and  Pacific,  .89  cent;  Pittsburgh, 
Cincinnati  and  St.  Louis,  .81  cent;  Cleveland,  Columbus,  Cincinnati 
and  Indianapolis,  .76  cent. ;  with  approximate  ajjportionments  of  the 
same  for  cost  and  profit,  but  not  to  be  definitely  stated,  since  not  appear- 
ing in  their  respective  reports. 

If  such  is  the  .showing  of  consolidated  railway  routes  in  Ohio,  they 
have  at  least  made  evident  the  extreme  cheapness  to  which  transporta- 
tion has  attained  under  the  economy,  that  it  has  been  claimed,  belongs 
to  and  is  characteristic  of  such  management. 

The  foregoing  has  been  written,  that  something  of  a  general  view 
may  be  gained  of  what  are  the  facts  concerning  this  one  branch  of  in- 
dustry in  Ohio  since  its  formation  as  a  State,  covering  a  period  of  80 
years. 

There  are  parts  of  it  that  may  be  said  to  be  foreign  to  an  annual 
report  on  the  railroads  of  Ohio.  Yet,  fully  to  understand  the  facts  of 
to-day,  it  has  been  thought  proper  enough  to  draw  somewhat  upon  the 
past.  In  the  fearful  and  crushing  struggle  of  the  selfish  present,  a  view 
of  the  patriotic  self-sacrifice  of  our  fathers,  so  apparent  in  their  efforts  to 


142  ANNUAL  REPORT. 

put  the  people  of  the  State  in  a  good  condition  for  their  rivaling  march 
on  the  pathway  of  civilization,  maj-  serve  to  remind  us  as  to  whom  we 
are  indebted  for  the  noble  impulse  that  has  brought  about  such  results. 
If  these  statements  and  figures  will  afford  the  citizen  any  better 
and  more  satisfactory  view  of  the  transporting  industries  that  have 
grown  up  to  such  collossal  proportions  within  a  few  years  of  the  past, 
the  purpose  of  this  article  will  have  been  attained. 

OVERCHARGES    AND    DISCRIMINATION    IN    RATES. 

During  the  past  year  comparatively  few  complaints  have  been 
made  against  railroad  companies  for  overcharges  or  unfavorable  dis- 
crimination. 

The  greater  proportion  of  these  complaints  have  been  for  over- 
charges for  the  transportation  of  merchandise  for  distances  less  than 
thirty  miles,  in  which  the  amount  charged  was  more  than  that  fixed  by 
section  3375  of  the  Revised  Statutes  for  a  distance  of  thirty  miles  or 
more,  and  the  weight  a  ton  or  more. 

This  section  limits  such  freight  charges  to  five  cents  per  ton  per 
mile,  "  and  when  the  quantity  is  transported  a  less  distance  than  thirty 
miles,  such  reasonable  rate  as  may  be  from  time  to  time  fixed  by  the 
corporation  or  prescribed  by  law." 

It  has  been  decided  by  the  Supreme  Court  of  the  State  in  the  case 
of  SmiiA  V.  Railroad  Co.,  23,  0.  S.,  10,  Campbell  v.  Railroad  Co.,  R.,  16, 
"  that  a  rate  for  a  distance  less  than  thirty  miles,  which  exceeds  the 
maximum  allowed  for  fully  thirty  miles,  is,  as  a  matter  of  law,  unreason- 
able to  the  extent  uf  the  excess." 

Upon  the  attention  of  the  proper  authorities  in  the  railroad  com- 
panies being  called  to  this  law,  proper  adjustments  have  been  imme- 
diately made. 

Complaints  concerning  discriminations  have  been  most  generally  a 
matter  of  statement,  not  desiring  to  enforce  a  correction. 

There  has  been  a  great  deal  sa^d  concerning  discrimination  made 
by  those  in  the  management  of  the  freight  traffic  of  railroads,  discrimi- 
nation in  favor  of  competing  points  against  non-competing  points,  and 
in  favor  of  one  individual  against  another.  There  is  no  question  but 
that  this  is  an  evil  of  great  extent  throughout  the  State. 

Legislation  has  been  sought  to  remedy  it.  But  only  limited  legida- 
tion  in  this  direction  has  been  secured. 

The  remedy  at  common  law  s;'i'ins  suificient,  if  the  aggrieved  would 
seek  that  means  of  redress. 
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The  business  man  is  loth  to  go  to  law.  He  perhaps  feels  that  the 
State  should  provide  statutory  remedies,  and  through  the  supervision  of 
the  Railroad  Commissioner  execute  the  law,  that  the  private  individual 
may  not  be  compelled  to  enter  into  a  long  and  costly  struggle  with  a 
wealthy  corporation,  which  has  skilled  attorneys  everywhere  ready  to 
baffle  and  defeat. 

The  shelter  and  protection  afforded  by  the  common  law  is  strongly 
indicated  in  the  following  opinion  that: 

"  HAILROADS   CAN    NOT   DISCRIMINATE   IN    RATES. 

"  In  a  recent  charge  to  a  jury  rendered  by  Judge  Baxter,  of  the  United  States 
Circuit  Court,  wherein  Hays  &  Co.  were  plaintifl's  against  the  Pennsylvania  llailroad 
Company,  operating  the  Cleveland  and  Pittsburgh  Eoad,  more  than  usual  importance 
is  attached  to  it.  The  suit  was  instituted  upoa  the  subject  of  the  rights  and  duties 
of  railroad  carriers  in  discrimination  in  freight  rates.  The  decision  is  of  vital  im- 
portance, both  to  railroads  and  shippers.  After  reviewing  the  claims  of  the  parties 
to  the  suit,  the  Judge,  in  his  charge  to  the  jury,  in  substance  said : 

"  But  as  a  correct  apjireciation  of  the  rights  and  duties  of  railroad  carriers  may 
aid  you  in  the  discharge  of  the  duty  which  the  law  imposes  upon  you,  of  correctly 
deciding  upon  the  facts,  a  few  general  observations  touching  the  matter  will  not,  I 
trust,  be  considered  inappropriate. 

"  Railroads  are  quasi-public  highways.  If  the  Legislature  of  your  State  were  to 
enact  a  statute  purporting  upon  any  pretext  whatever,  to  authorize  one  or  more 
persons,  either  with  or  without  compensation,  to  take  private  property  and  appro- 
priate the  same  to  his  or  their  private  use,  the  Courts  would,  under  the  responsibili- 
ties imposed  upon  them  by  the  Constitution,  be  bound  to  declare  the  same  uncon- 
stitutional and  void.  It  is  only  upon  the  hypothesis  that  railroads  are  quasi-public 
highways,  that  the  Legislature  can  constitutionally  invest  them  with  authority  to 
condemn  private  property  to  their  use.  And  being  such  highways,  every  individual 
constituting  a  part  of  the  public,  for  whom  railroads  are  constructed,  possesses  the 
right  to  equal  privileges  and  accommodations  in  their  use.  If  the  law  were  other- 
wise, as  you  can  readily  see,  the  business  interests  of  individuals  and  communities 
would  be,  to  a  greater  or  less  extent,  dependent  on  the  favor  of  railroad  officials.  If 
a  railroad  corporation  could  with  impunity  carry  the  same  class  of  freight  over  the 
same  road  and  beiween  the  came  points  for  one  man  or  class  of  men  at  a  less  rate 
than  they  exacted  from  other  and  competing  interests ;  if  they  could  lawfully  re- 
quire one  man  to  pay  fifteen  cents  per  bushel  for  the  transportation  of  wheat  from 
Cleveland  to  New  York,  while  they  did  the  same  service  for  another  and  rival 
merchant  for  ten  cents;  or  bring  other  merchandise  for  certain  favorite  friends  and 
refuse  to  carry  for  others — they  could  make  and  unmake  the  toitunes  of  whomso- 
ever they  chose.  Kailro:ids,  whose  capacities  for  good  and  evil  were  not  fully  com- 
prehended a  quarter  of  ;i  century  ago,  are  now  regarded  aa  essential  to  the  rapid 
development  and  prcsperity  of  the  country.  No  one  can  iit  this  time  successfully 
compete  in  manufacturing,  mining  or  in  commercial  puisuits  without  the  use  of  rail- 
roads.    They  have  pretty  niuch  superseded  every  other  mode  of  inland  transporta- 
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tion,  and  if  their  manipulators  are  authorized,  for  any  reason,  sinister  or  otherwise, 
to  invidiously  discriminate  against  one  man  or  community,  in  the  interest  of  other 
and  rival  interests,  they  would  be  in  the  possession  of  a  power  which,  skillfully  ex- 
erted, would  demoralize  trade  and  extinguish  honest  competition  to  the  impoverish- 
ment of  those  they  disliked  and  the  enrichment  of  their  favorites.  Now,  if  by  chance 
selfish  and  ambitious  men  ever  acquire  control  of  any  considerable  number  of  roads, 
they  could,  by  disfavoring  the  refractory  and  rewarding  the  obsequious,  largely  con- 
trol both  business  and  public  sentiment  within  the  radius  of  their  influence,  and  thus 
increase  their  individual  fortunes  and  strenghten  their  power. 

"  I  am  glad,  gentlemen,  to  be  able  to  say  that  railroad  corporations  are  invested 
with  no  such  dangerous  power.  Their  officers  are,  in  a  qualified  sense,  trustees  for 
the  public,  as  well  as  for  the  shareholders,  and  are,  in  law  as  well  as  in  morals, 
bound  to  execute  the  trusts  imposed  upon  them  by  their  charters,  so  as  to  secure  to 
every  one  applying  therefor  equal  fncilities  in  the  use  of  their  roads  and  upon  the 
same  terms. 

"  You  are  to  decide  in  this  case  whether  there  have  been  any  discriminations 
made  against  this  plaintiff.  It  is  conceded  that  the  schedule  freight  rates  for  1876, 
from  Salineville  to  Cleveland,  were  $160  per  ton  on  the  first  8,000  tons  shipped, 
thirty  cents  less  on  the  next  8,000  tons,  forty  cents  less  on  the  third  8,000  tons,  fifty 
cents  less  on  the  fourth  8.000  tons,  and  sixty  cents  less  on  the  fifth  8,000  tons,  and  on  all 
coal  in  excess  of  the  last  amount  transported  for  any  one  man  or  firm.  The  eflect  of 
this  rebate  was  to  give  to  the  heaviest  shipper  better  rates  than  shippers  of  less 
amount  enjoyed.  Is  such  a  discrimination  authorized  by  law  ?  I  wholly  dissent 
from  the  proposition  that  is.  If  such  a  rebate  is  authorized  in  shipping  coal,  it  is 
in  transporting  wheat  or  any  thing  else  transported  in  large  quantities.  The  effect 
of  such  a  policy  would  be  to  add  to  the  strong  and  crush  out  the  weak.  If  you  find 
higher  rates  had  to  be  paid  by  the  pLiintiiis  than  were  exacted  from  others,  such  a 
discrimination  is  wrong  to  the  plaintifl's,  and  they  are  entitled  to  recliiiui  wh,-t  they 
overpaid,  with  interest. 

"The  plaintiff  further  alleges  that  the  defendants  owned  or  controlled  a  dock, 
used  by  or  connected  with  the  railroad.  The  plaintiff'  applied  for  the  use  of  the 
dock  and  was  refused  it,  while  others  were  allowed  to  use  it.  It  was  said  by  defend- 
ant that  there  was  no  room  on  the  dock  f  ir  any  but  the  three  persons  entitled  to  use 
it.  That  is  not  a  sufficient  defense.  All  customers  are  entitled  to  equal  chances  for 
using  the  dock,  and  the  plaintiff  had  as  much  right  to  it  ns  the  others  had.  But  as 
no  proof  has  been  introduced  by  which  the  estimate  of  the  damage  done  the  plain- 
tiff from  this  exclusion  from  the  dock  c:in  be  found,  I  can  not  submit  the  question  of- 
damages  to  pay. 

"The  plaintiffs  stated  that  their  business  was  ruined  by  the  discriminations,  and 
ask  for  damages  on  that  account.  At  the  beginning  of  the  trial  I  declined  to  enter 
into  an  examination  of  that  injury.  These  would  be  under  the  head  of  speculative 
damages,  and  have  no  place  here.  Courts  refuse  in  thisfor.ni  of  an  action  to  inquire 
into  and  determine  the  question.  The  plaintiff  had  a  remedy  for  these  damages  at 
the  time.  He  could  have  paid  tlie  high  rates  and  then  recovered  back  the  over- 
charge by  suit,  or  he  could  by  an  action  in  this  Court  have  compelled  the  defendant 
to  extend  to  him  the  same  privileges  that  others  had.  Although  the  overcharges 
may  have  been  the  legitimate  cause  of  the  failure,  that  branch  of  the  subject  is  now 
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withheld  from  your  consideration.  There  are  three  questions  to  be  considered  by 
you — the  overcharges,  the  extent  of  the  overcharges,  and  the  amount  of  the  over- 
charges. 

"  A  verdict  for  the  plaintiff  was  rendered  for  $4,584." 

STATUTORY    PROVISIONS    FOR   THE    INTERLOCKING    AND    SIGNALING    OF    RAIL- 
ROAD 'crossings. 

In  the  special  report  to  the  Legislature  of  last  winter  a  special  con- 
sideration was  made  of  safety  methods  for  railroad  crossings,  providing 
for  the  crossing  of  trains  without  stop. 

Upon  the  request  of  the  Commissioner,  Prof.  S.  W.  Robinson,  of  the 
State  University,  made  a  careful  investigation  of  a  system  in  use  in  the 
East  upon  many  railroads  and  known  as  the  Automatic  Switch  and 
Signal  System.  He  became  satisfied  of  the  entire  safety  and  practica- 
bilit}^  and  value  of  the  s_ystem,  and  so  reported. +  A  proposition  for 
legislation  making  conditional  provision  for  safety  appliances,  in  gen- 
eral terms,  was  submitted  to  the  Legislature.  After  a  long  and  careful 
examination  of  plans  and  descriptions  of  the  Pennsylvania  system  by 
the  Railroad  Committees  of  the  General  Assembly,  and  by  other  mem- 
bers, the  following  act  was  passed  : 

AN  ACT 

To  amend  section  3333  of  the  Revised  Statutes  of  Ohio. 

Section  1.  Be  it  enacted  by  the  General  Asseinbly  of  the  Stole  of  Ohio,  That  section 
3333  of  the  Revised  Statutes  of  Ohio  be  so  amended  as  to  read  as  follows : 

Section  3333.  When  the  tracks  of  two  railroads  cross  each  other,  or  in  any 
way  connect  at  a  common  grade,  the  crossings  shall  be  made  and  kept  in  repair,  and 
watchmen  maintained  thereat,  at  the  joint  expense  of  the  companies  owning  the 
tracks ;  all  trains  or  engines  passing  over  such  tracks  shall  come  to  a  full  stop  not 
nearer  than  two  hundred  feet,  nor  further  than  eight  hundred  feet  from  the  cross- 
ing, and  shall  not  cross  until  signaled  so  to  do  by  the  watchman,  nor  until  the  way  is 
clear,  and  when  two  passenger  or  freight  trains  approach  the  crossing  at  the  same 
time,  the  train  on  the  road  first  built  shall  have  precedence  if  the  tracks  are  both 
main  tracks  over  which  all  passengers  and  freights  on  the  road  are  transported;  but 
if  only  one  track  is  such  rnnin  track,  and  the  other  is  a  side  or  depot  track,  the  train 
on  the  main  track  shall  take  precedence ;  and  if  one  of  the  trains  is  a  passenger 
train  and  the  other  a  freight  train,  the  former  shall  take  precedence,  and  regular 
trains  on  time  shall  take  precedence  over  trains  of  the  same  grade  not  on  time,  and 
engines  with  cars  attached,  not  on  time,  shall  take  precedence  of  engines  without 

*  The  report  of  the  Professor  upon  this  Interlockint;  Switch  and  Signal  Method  is  to  be  found  iu 
the  latter  part  of  this  volume. 

10         R.  R.  C. 
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cars  attached,  not  on  time  ;  provided,  however,  and  in  case  such  two  railroads  cross- 
ing each  other,  or  in  any  way  connecting  at  a  common  grade,  shall  by  any  works  or 
fixtures  to  be  erected  by  them  render  it  safe  to  pass  over  said  crossings  without 
stopping,  and  such  works  and  fixtures  shall  first  be  approved  by  the  commissioner  of 
railroads  and  telegraphs,  and  the  plan  of  said  works  and  fixtures  for  such  crossing, 
designating  the  plan  of  crossing  shall  have  been  filed  with  such  commissioner  of 
railroads  and  telegraphs,  then,  and  in  that  case,  the  provisions  of  said  section  thirty- 
three  hundred  and  thirty-three,  and  the  provisions  of  sections  thirty-three  hundred 
and  thirty-four,  thirty-three  hundred  and  thirty-five  shall  not  apply ;  but  if  such 
commissioner  of  railroads  and  telegraphs  shall  disapprove  such  plan,  or  fail  to  ap- 
prove the  same  within  twenty  days  from  filing  thereof,  such  companies  may  apply 
in  the  county  where  said  crossing  is  situated,  to  the  court  of  common  pleas,  or  to  a 
judge  thereof  in  vacation,  in  the  manner  provided  in  section  thirty-three  hundred 
and  seventeen,  and  the  same  proceedings  shall  be  had,  and  with  the  same  efTect  as 
provided  in  said  last  named  section. 

Sec.  2.    Original  section  3333  of  tlie  Revised  Statutes  of  Ohio  is  hereby  repealed. 

Sec.  3.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

0.  J.  Hodge, 
Speaker  of  the  House  of  Representatives. 
R.  G.  Richards, 

Presidenl  of  the  Senate. 


COMPARATIVE    STATEMENTS. 

M.  De  Floville,  Chief  of  the  Bureau  of  the  Minister  of  Finances  of 
France,  in  a  work  titled  "  La  Transformations  des  Moyens  de  Transport  et 
ses  conse'auences  Ecomoniques  ct  sociales,"  wherein  he  treats  of  the  develoj)- 
meut  and  functions  of  means  of  communication,  lays  down  the  proposi- 
tion that  movement  is  as  essential  to  the  life  of  a  people  as  to  that  of  an 
animal  or  a  plant ;  and  that,  according  as  the  internal  movement  of  a 
community  is  or  is  not  highly  developed,  the  people  composing  it  may 
be  considered  as  advanced  or  behind  civilization.  The  cause  of  this 
movement  accruing  in  society,  is  the  necessity  for  exchange,  both  of 
manufactured  commodities  and  raw  produce,  and  the  equal  or  greater 
necessity  of  rapid  personal  movement.  And  the  need  for  the  exchange 
of  these  arises  from  the  great  diSerences  in  the  products  of  different 
parts  of  the  globe,  and  in  the  characters  of  the  men  who  dwell  in  them. 

"This  process  of  interchange  is  the  basis  of  modern  life,  and  just  as 
in  the  animal  world  the  degree  of  perfection  of  each  species  is  measured 
by  the  development  of  the  apparatus  of  circulation,  in  like  manner  the 
degree  of  civilization  of  each  people  may  be  measured  by  the  importance, 
efficiency,  and  value  of  its  channels  and  means  of  communication." 

The  author,  of  course,   treats   principally  of  railroads,  and  says : 
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"  The  principal  peoples  of  Europe  have  completed  their  main  systems, 
and  are  only  occupied  in  increasing  their  ramifications." 

In  view  of  this  scale  of  M.  De  Floville,  the  following  comparative 
statements  are  made : 

The  United  Kingdom  of  Great  Britain  had,  in  1878,  17,333  miles  of 
railway,  costing  $195,536  per  mile,  being  one  mile  to  every  2,000  of  its 
inhabitants. 

Her  movement  of  merchandise  is  about  7  tons  to  each  one  of  her  in- 
habitants. 

The  passenger  travel  is  equal  to  each  one  of  her  inhabitants  being 
a  passenger  twenty  times  each  year. 

The  earnings  of  these  railways  afford  a  profit  of  4i  per  cent,  on  the 
investment. 

France  had  at  the  same  time,  13,150  miles  of  railway,  costing  $158,- 
752  per  mile— one  mile  to  every  2,800  of  its  population.  The  movement 
of  merchandise  was  near  two  tons  to  each  inhabitant.  Her  passenger 
travel  equal  to  each  one  of  her  inhabitants  being  a  passenger  three 
times  each  year.     The  earnings  4  per  cent,  on  the  investment. 

In  the  German  Empire  there  were  in  the  same  year  18,080  miles  of 
railway,  costing  $99,220  per  mile — one  mile  of  railway  to  every  2,363  of 
her  inhabitants.  The  movement  was  2^^^  tons  of  merchandise  to  each 
one  of  the  inhabitants.  Her  passenger  travel  was  equal  to  each  one  of 
her  inhabitants  being  a  passenger  five  times  each  year.  Earnings,  4^ 
per  cent,  on  the  investment. 

In  Ohio,  at  the  same  time,  there  were  4,975  miles  of  railway,  cost- 
ing $49,440  per  mile,  and  one  mile  of  railway  to  every  641  of  its  inhab- 
itants. The  movement  of  merchandise  was  8^  tons  to  each  one  of  the  in- 
habitants. Her  passenger  travel  was  equal  to  each  one  of  her  inhab- 
itants being  a  passenger  three  times  each  year.  Earnings,  3i  per 
cent,  on  investment. 

It  may  be  said  that  the  showing  would  be  quite  different,  if  the 
view  was  not  confined  to  railways.  The  following  showings  include  the 
river  ways,  canal  ways,  and  artificial  roadways — graveled  or  macadam- 
ized— the  particulars  gathered  from  the  best  authorities : 

The  United  Kingdom  has  of — 

Railways 17,333  miles. 

River  ways ., 900      " 

Canal  ways  3,600      " 

Roadways 127,000      " 

Total  miles  of  communicating  ways 148,833 

One  mile  of  way  to  each  228  inhabitants. 
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France  had  at  the  same  time — 

Railways 13,130  miles. 

River  ways 5,200      " 

Canal  ways  2,300      " 

Roadways 44,000      " 

Total  miles  of  communicating  ways 64,650 

One  mile  of  way  to  every  570  of  inhabitants. 
In  the  German  Empire  there  wore — 

Railways 18,080  miles. 

River  and  canal  ways 16,990      " 

Roadways 65,200      " 

Total  mileage  of  communicating  ways 100,270 

One  mile  of  way  to  every  426  of  inhabitants. 

In  Ohio  there  were  in  1878  of — 

Railways 4,975  miles. 

Canal  ways 850      " 

River  ways 650      " 

Highways  (macadamized  or  graveled)  7,274      " 

Total  mileage  of  communicating  ways 13,749 

One  mile  of  way  to  every  225  of  its  inhabitants. 


REPORT   OF   THE    YOUNG    MEN'S   CHRISTIAN    ASSOCIATION. 


THEIR    WORK    UPON    T'HE    RAILWAYS   OF    OHIO. 

The  Young  Men's  Ch'ristian  Association,  through  their  secretary, 
Mr.  H.  F.  Williams,  make  a  report  of  the  work  they  have  accomplished 
for  railwaj^  men  upon  the  railways  in  Ohio. 

The  managers  of  railways  have,  it  is  understood,  heartily  co-operated 
in  this  work,  believing  that  the  higher  the  moral  qualities  of  the  em- 
ployes, the  more  trustworthy  and  valuable  their  services. 

So  valuable  is  this  work,  so  closely  associated  with  railroad  men, 
and  so  heartily  supported  by  the  means  of  railroad  companies,  it  is 
deemed  a  characteristic,  in  some  locations,  of  railroad  management;  and 
their  report  is  submitted  as  a  proper  accompaniment  to  other  character- 
istics of  the  railroads  of  Ohio: 

Cincinnati,  Novetnher  16,  1881. 
Hon.  H.  Sabine,  Railroad  Commmioner : 

Dear  Sir  :  A  movement  under  the  auspices  of  the  Young  Men's  Christian  As- 
sociation, and  supported  by  railway  corporations,  which  seeks  specifically  to  benefit 
railroad  men,  has  grown  to  such  proportions  and  received  such  cordial  approval  by 
prominent  officials  as  to  merit  a  place  in  a  railway  report.  The  aim  of  the  organiza- 
tion is  to  afford  employes  some  suitable  place  where  they  can  spend  leisure  hours 
profitably  in  reading,  writing  letters,  and  harmless  amusements,  and  on  Sunday 
have  the  benefit  of  short  religious  services. 

It  need  not  be  stated  that  such  rooms,  suitably  located,  and  conducted  in  a 
proper  manner,  must  prove  of  incalculable  benefit  to  railroad  men  generally,  who 
would  otherwise,  in  many  cases,  spend  their  time  in  saloon  and  gambling  house, 
being  thereby  unfitted  to  perform  their  duties  with  that  carefulness  which  is  so 
necessary  to  the  safe  conduct  of  railroad  business.  The  plan  is  to  move  from  these 
hard-working  employes  the  temptations  which  beset  them,  and  in  place  provide 
them  an  attractive  rendezvous  where  they  can  enjoy  social  intercourse,  improve 
themselves  by  reading  good  books,  magazines  and  papers,  write  letters,  and  pass  the 
time  pleasantly  until  called  to  their  work. 

There  are  in  the  United  States  sixty-two  places  where  such  organizations  are  in 
operation.  The  money  for  salaries,  maintaining  the  rooms,  etc.,  is  contributed  by 
lines  interested,  supplemented  by  contributions  from  employes.  In  many  cases  the 
employes  necessary  in  conducting  the  work  are  on  the  pay-rolls  of  the  roads. 

One  of  the  duties  of  the  State  Executive  Committee  of  the  Young  Men's  Chris- 
tian Associations  of  Ohio  is,  through  the  State  secretary,  to  encourage  the  organiza- 
tion and  maintainance  of  railroad  branches  at  important  railway  centers.  While  a 
number  of  important  places  are  not  yet  organized,  much  has  been  done. 

Work  of  the  character  described  has  been  established  and  is  in  successful  oper- 
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ation  in  this  State  at  Columbus,  Cleveland,  Toledo,  Kent  and  Galion.  Reports  of 
each  association  for  the  year  commencing  November  1,  1880,  and  ending  November 
1,  1881,  are  submitted  : 

CoinMBUS — W.  A.  Waggoner,  General  Secretary. 

Rooms  located  in  Union  Depot.  Annual  expenses,  Sl,500;  contributed  by  rail- 
way companies,  $864 ;  contributed  by  employes,  S636. 

Statistical  Statement. 
(The  figures  given  in  this  and  succeeding  reports  are  the  totals  for  the  yearj. 

Visitors  at  rooms 41,669 

Attendance  at  Sunday  ser^-ices 6,957 

"  cottage  meetings 879 

"  five  song  services 136 

Letters  written  in  the  rooms  1,636 

Number  calls  for  stamps 2,056 

Lady  visitors  352 

Papers  donated  for  distribution 2,144 

Number  calls  for  papers  at  rooms 1,376 

"         papers  distributed  in  shops,  cabooses,  etc 3,460 

"         volumes  in  library 1,100 

"         books  drawn  from  library 1,080 

Visits  by  secretary  to  switch-houses,  cabooses  and  families 77 

"  "  sick  and  injured 184 

Papers  and  magazines  on  file 75 

A  Ladies'  Aid  Society,  composed  of  railroad  women,  is  doing  efficient  work  in 
visiting  the  sick  and  injured,  and  relieving  the  wants  of  needy  railroad  people.  This 
society  has  provided  a  spring-cot,  stretcher,  blankets,  pillow,  a.  box  containing  mus- 
lin, lint  bandages,  and  other  articles  necessary  in  case  of  accident.  These  appliances 
are  kept  in  the  association  rooms,  and  have  been  brought  into  frequent  use. 

Cleveland — L.  Sheaff,  General  Secretary. 

Rooms  in  Union  Depot.  Annual  expenses,  S2,195.  Rooms  furnished  and  in- 
cidental expenses  paid  by  the  Union  Depot  Company.  Two  auxiliarj'  societies, 
composed  of  ladies  of  railroad  men's  families,  are  doing  work  among  sick  and  in- 
jured— providing  socials,  entertainments,  etc.  The  association  owns  a  chapel  at 
Collinwood,  where  religious  services  are  held. 

Statistical  Statement. 

Visitors  at  rooms 28,675 

Number  lady  visitors 2,538 

Attendance  at  all  Sunday  services 11,591 

"  song  services 1,700 

"  cottage  meetings 628 

Letters  written  at  rooms 2,851 
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Number  attending  five  socials  in  rooms    1,610 

"         aided 64 

"         visits  to  sick  and  injured  by  general  secretary 143 

"         of  meetings  held  212 

"         signing  the  pledge 4 

Papers  on  file 102 

"      donated  for  distribution '. 6,376 

"      called  for  at  rooms 4,431 

"      distributed  in  shops,  cabooses,  houses,  etc 16,455 

Average  attendance  at  singing  class 35 

Volumes  in  library 600 

Number  times  book  drawn  from  library 2,279 

Galion — E.  S.  Weight,  General  Secretary. 

The  organization  at  this  point  has  been  recently  formed.  No  detailed  report  has 
been  received.    The  work  is  supported  by  two  railway  companies,  and  is  successful. 

Kent. 

No  general  secretary  is  employed.  The  various  agencies  of  the  association  are 
sustained  by  employes  as  far  as  is  possible,  without  a  man  to  give  personal  and  un- 
divided attention  to  the  work. 

Toledo — F.  W.  Smith,  General  Secretary. 

Rooms  near  Union  Depot.  The  building  is  owned  by  the  association.  The 
material  was  furnished  by  citizens,  and  the  building  erected  by  the  railroads — value, 
$7,500.  Six  railway  companies  contribute  $1,030  annually.  Amount  contributed  by 
employes  last  year,  §110.  A  full  and  detailed  statement  for  the  current  year  can  not 
be  given. 

The  library  contains  250  volumes,  and  is  much  used. 

Newspapers  and  periodicals  on  file 60 

Daily  attendance  at  reading-room 75 

Visits  by  general  secretary  to  sick  and  injured 150 

At  Dennison,  Leavittsburg,  Oberlin  and  Urbana,  work  among  employes  has  been 
commenced  by  the  Young  Men's  Christian  Association  or  railroad  men,  but  organi- 
zations have  not  been  completed,  or  have  not  reported. 
Eespectfully  submitted. 

H.  F.  Williams, 
State  Sec'y  Ohio  Young  Men's  Christian  Associations. 
H.  Thane  Miller,  Ch'n, 
J.  N.  Gamble,  Secretary  and  Treas'r, 
H.  F,  Williams,   State  Sec'y, 

State  Executive  Committee,  Sixth  and  Elm  Streets,  Cincinnati. 


INSPECTION    OF    THE    RAILWAYS    OF    OHIO. 


INSPECTION  OF  THE  RAILWAYS  OF  OHIO. 


The  64th  General  Assembly  appropriated  seven  hundred  dollars 
for  the  use  of  the  Commissioner  of  Railroads  and  Telegraphs  in  making 
an  inspection  of  the  railways  and  railway  bridges  of  the  State. 

Messrs.  R.  W.  McFarland,  LL.D.,  Professor  of  Mathematics  and 
Civil  Engineering,  S.  W.  Robinson,  C.E.,  Professor  of  Mechanical  En- 
gineering, and  Lieutenant  George  Ruhlen,  U.  S.  A.,  Professor  of  Military 
Science  and  Tactics,  all  of  the  Ohio  State  Universitj',  were  selected  as 
experts  to  make  the  inspection.  They  entered  upon  the  discharge  of 
their  duties  in  the  latter  part  of  .lune,  and  labored  industriously  until 
the  latter  part  of  September. 

The  Lake  Shore  and  Michigan  Southern  Railway  was  first  exam- 
ined bj'  all  of  the  inspectors  together ;  afterward  each  one  took  up  his 
investigation  upon  the  railways  assigned  him  by  mutual  agreement. 

The  special  reports  concerning  faults  have  been  made  to  the  Com- 
missioner immediately  upon  the  finding.  These  reports  have  not  been 
given  to  the  public  at  any  time,  except  those  upon  the  Cleveland,  Mt. 
Vernon  and  Delaware  Railroad.  The  examination  of  this  road  was 
made  upon  complaint,  and  before  the  inspectors  entered  regularly  upon 
their  work.  It  was  thought  that  the  publicity  of  special  findings  might 
occasion  undue  alarm,  and  perhaps  work  undue  injurj^  to  the  road. 

Immediately  upon  the  receipt  of  a  report  condemning  a  bridge,  or 
part  of  bridge,  or  trestle,  a  copy  of  the  same  was  transmitted  to  one  of 
the  principal  officers  of  the  railway,  and,  with  only  two  exceptions, 
there  has  been  invariably  an  early,  kind  and  courteous  response  from 
the  proper  officer  in  the  management,  giving  assurances  of  a  prompt 
repair. 

There  are  on  file  in  the  office  copies  of  all  communications  made  to 
railway  officers,  copies  of  the  special  reports  of  the  inspectors  sent  there- 
with, the  letters  of  assurances  that  repairs  would  be  made  received  in 
return,  and  also  the  subsequent  reports  from  the  same  officers  that  such 
repairs  had  been  made.  These  are  not  published,  but  are  open  to  the 
examination  of  any  one  who  may  desire  to  look  into  the  special  findings 
of  the  inspectors. 

Examination  of  all  the  bridges  in  Ohio,  with  the  exception  of  ten, 
were  made,  and  measurements  of  all  were  taken.-    These  measurements 
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are  in  the  office.  Estimates  of  strength  have,  in  many  instances,  been 
made,  especially  when  the  qualities  of  the  bridges  suggested  such  an 
estimate  that  their  condition  might  be  known. 

The  inspectors  were  offered  every  facility  by  the  railroad  officers 
that  could  have  been  desired.  In  most  instances,  a  "  special "  was  sent 
out  exclusively  for  the  work,  and  the  inspectors  were  generally  accom- 
panied by  the  general  manager  or  superintendent,  division  superin- 
tendents, road  masters,  and  bridge  master.  They  all  seemed  to  recog- 
nize the  right  and  propriety  of  an  examination,  on  the  part  of  the  State, 
into  the  condition  of  the  railways  over  which  millions  of  people  trust 
themselves  to  be  carried  without  any  specific  knowledge  as  to  the  safety 
of  their  ways. 

The  management  of  railways  is  like  that  of  private  affairs.  In 
some  instances  it  is  most  excellent,  and  again  it  is  exceedingly  neglect- 
ful. It  was  the  purpose  of  the  State  in  providing  for  this  work,  to  se- 
cure those  who  travel  over  Ohio  railways  from  injuries  and  loss  of  life, 
arising  from  the  neglects  of  the  latter. 

That  a  careful  examination  has  been  made,  and  a  just  and  intelli- 
gent judgment  rendered,  no  one  will  doubt  who  is  acquainted  with  the 
high  character  and  thorough  acquirements  of  the  gentlemen  who  were 
selected  for  the  task. 

Upon  beginning  the  work  of  inspection,  the  Commissioner  gave 
them  the  following  letter,  suggesting  the  purpose  of  their  appointment, 
and  the  desired  scope  of  their  observations. 

The  appropriation  was  so  meagre  that  but  a  limited  field  of  obser- 
vation was  attempted. 

Hereinafter  will  be  found  the  general  reports  made  by  the  in- 
spectors. 

LETTER  OF  INSTRUCTIONS. 

Office  of  Commissioner  of  Railroads  and  Telegraphs, 
CoLUMBDS,  Ohio,  June  23,  1861. 

To  Messrs.  R.   W.  McFarland,   S.   W.  Robinson,  George  Rdhlen,  OivU  Engineers 
arid  Inspectors  of  Railroads  of  Ohio : 

It  is  deeired  by  the  Commiaeioner  on  the  part  of  the  State  to  secure  a  careful  in- 
spection of  the  railroads  of  Ohio,  more  particularly  as  to  their  means  for  the  safe 
transportation  of  passengers  over  their  ways. 

It  is  also  desired  that  all  bridges  shall  be  analytically  examined,  measures  taken 
for  the  estimBtes  of  their  stiength  ;  examinations  made  as  to  the  soundness  and  quality 
of  the  timber  used ;  the  guaranti*  secured  oDncerning  the  strength  of  the  iron  used 
should  be  ascertained ;  and,  in  general  terms,  a  complete  history  of  each  bridge 
should  be  obtained. 


156  ANNUAL  REPOKT. 

You  will,  if  you  please,  make  observations  of  all  the  characteristics,  good  or  bad, 
that  may  distinguish  any  road  in  its  management  as  a  railway. 

In  ease  of  serious  fault  in  construction  or  condition  of  any  road,  or  part  of  road 
that  indicates  the  same  to  be  unsafe  or  dangerous  for  the  transportation  of  passen- 
gers, a  special  report  should  be  made  at  once  to  the  Commissioner,  in  which  you 
will  state  specifically  the  points  at  fault,  an<l  the  means  necessary  in  your  opinion 
for  the  repair  of  the  same. 

A  report  concerning  each  road  that  you  may  be  able  to  inspect  is  desired,  in 
which  it  is  expected  you  will  approve  or  condemn,  as  your  observation  and  judg- 
ment may  determine. 

Very  respectfully, 

H.  Sabine, 
Cwnmissioner  of  Railroads  and  Telegraphi. 


REPORT  OF  R.  W.  McFARLAND,  LL.D.,  CHIEF  OF  INSPECTORS. 


GENERAL  OrXLIXE. 

I.      PlTTSBDRGH,   CINCINNATI    AND   St.   LoUIS    RAILWAY. 

1.  "  Pan  Handle,"  from  Columbus  to  Steubenville. 

2.  Cincinnati  and  Muskingum  Valley,  from  Dresden  to  Morrow. 

3.  Little  Miami,  from  Morrow  to  Cincinnati. 

4.  Little  Miami,  from  Morrow  to  Xenia. 

5.  Columbus  and  Xenia,  from  Xenia  to  Columbus. 

6.  Little  Miami,  from  Xenia  to  Springfield. 

7.  Little  Miami,  from  Xenia  to  Dayton. 

8.  Dayton  and  Western,  from  Dayton  to  New  Paris. 

9.  C,  C.  &  I.  C,  from  Ricbmond,  through  Greenville  to  Columbus. 
II.    Marietta  and  Cincinnati  Railroad. 

1.  Main  Line,  from  Hamden  eastward  to  Parkersburg. 

2.  Short  Branch  to  Marietta. 

3.  Portsmouth  Branch,  from  Portsmouth  to  Hamden. 

4.  Main  Line,  from  Hamden  westward  to  Blanchester. 

5.  Hillsboro  Branch,  from  Blanchester  to  Hillsboro. 

6.  Main  Line,  from  Blanchester  westward. 

III.  Cincinnati,  Hamilton  and  Dayton   Railroad. 

1.  Main  Line,  from  Cincinnati  to  Hamilton. 

2.  Cincinnati,  Hamilton  and  Indianapolis,  from  Hamilton  to  Oxford. 

3.  Cincinnati,  Richmond  and  Chicago,  from  Hamilton  to  Richmond. 

4.  Main  Line,  from  Hamilton  to  Dayton. 

5.  Dayton  and  Michigan,  from  Dayton  to  Toledo. 

IV.  Toledo,  Delphos  and  Burlington  Railroad. 

1.  Main  Line,  from  Toledo  via  Delphos  to  Wellshire. 

2.  Main  Line,  from  Delphos  via  Spenceville  and  Mercer  to  Dayton. 

3.  Southeastern  Division,  from  Dayton  to  Chillicothe. 

4.  Southeastern  Division,  from  Wellston  to  Chillicothe. 

5.  Southeastern  Division,  Allentown  Branch,  from  Allentown  westward 

to  New  Burlington. 

V.    Scioto  Valley  Railway. 

1.  Bridges  from  Columbus  to  Chillicothe. 

2.  Trestles  from  Columbus  to  Chillicothe. 

3.  Main  Line,  from  Chillicothe  to  Portsmouth. 

4.  Branch,  from  Portsmouth  via  Sciotoville  to  Ice  Grove. 
VI.    Springfield  Southern  (Ohio  Southern)  Railway. 

1.  From  Greenfield  to  South  Charleston. 

2.  From  Greenfield  to  Jackson. 
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VII.    Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway. 

"Short  Line  Division,"  Cincinnati  and  Springfield  Bailroad,  from  Day- 
ton to  Cincinnati. 
VIII.    Cincinnati  and  Westwood  Railkoad. 
IX.    College  Hill  Railroad. 
X.     Cincinnati  Northern  Railway. 
XI.    Cincinnati  and  Eastern  Railroad,  and  Columbus  and  Maysvillb  Rail- 
way. 

1.  Walnut  Hills  Branch. 

2.  Main  Line  to  Richmond. 

3.  Richmond  Branch,  from  Richmond  to  New  Richmond. 

4.  Main  Line,  from  Richmond  to  Sardinia. 

5.  Main  Line,  from  east  of  Winchester  to  Sardinia. 

6.  Columbus  and  Maysville,  from  Sardinia  to  Hillsboro. 

XII.    Cincinnati,   Georgetown    and    Portsmouth    Railroad,    from    Cincinnati 
eastward. 

XIII.  Ohio  and  Mississippi  Railway,  from  Cincinnati  westward. 

XIV.  Cincinnati,   Indianapolis,   St.   Louis   and   Chicago  Railway,  from   Cin- 

cinnati to  Harrison  and  Lawrenceburg. 
XV.     Louisville  Short  Line.     Bridge  at  Cincinnati. 
XVI.    Cincinnati  Southern  Railway.    Bridge  at  Cincinnati. 
XVII.     Note  on  Scioto  Valley  bridge  at  Chillicothe. 
XVIII.    Baltimore  and  Ohio  Railroad.    Trestle  at  Parkersburg. 
XIX.    Dayton  and  Union,  from  Dayton  westward. 
These  roads  will  be  considered  in  order : 

I.  Pittsburgh,  Cincinnati  and  St.  Louis  Railway. 
1.  "  Pan  Handle,"  from  Columbus  to  Steubenville. 
a.  The  iVack. — On  the  whole,  this  is  in  good  condition  ;  the  ballast 
is  in  sufficient  quantity,  the  alignment  of  the  rails  is  good,  and  the  sur- 
facing is  also  good ;  the  portion  of  the  road  between  Columbus  and 
Newark  is  not  so  satisfactory  as  the  remaining  portion — a  state  of  facts 
ariBing  from  want  of  perfect  agreement  between  the  parties  using  the 
bed  of  road  as  to  the  extent  to  which  each  of  the  said  parties  should  be 
charged  with  repairs. 

6.  Fencirtg.—The  track  is  enclosed  for  almost  the  whole  distance  by 
fences  belonging  to  the  road  owners. 

c.  Ditches. — Good  and  well  cared  for. 

d.  Bridges  and  culverts. 

These  are  here  referred  to  sometimes  by  their  location,  and  some- 
times by  number,  as  seems  most  convenient. 

The  Alum  creek  bridge — Two  spans ;  Howe-deck.  The  west  span 
has  six  panels,  each  8^  feet;  height,  11  feet;  breadth,  10  feet.  Main 
braces,  double,  and  8  inches  by  6 ;  counters,  7  inches  by  6.  Lower 
chord,  in  four  pieces,  4h.  oh,  6\,  4J  inches  wide,  and  11  inches  deep. 


Alum  creek, 
3  miles  from 
Columbus. 
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Upper  chord,  the  same,  except  the  depth  is  10  inches.  The  east  span 
has  11  panels,  similar  in  all  respects  to  the  west  span,  except  the  timbers 
are  heavier.  Main  braces,  double,  and  7  by  10  inches;  the  counters,  7 
by  7  inches.  The  rods  are  double  in  both  spans,  and  vary  from  IJ  to  If 
inches.  Lower  chord,  four  pieces,  6  by  13  inches  deep;  upper  chords. 
11  inches  deep.  Sway  braces,  7  by  7  inches.  Tie  rods,  lateral,  1 J  inches. 
Age  not  ascertained.    In  good  condition. 

This  bridge  consists  of  three  span-deck  Howe  Truss— old,  and  mark-ed  Walnut  creek, 
for  speedy  renewal.    Each  span  is  supported  in  the  center  by  a  frame  from  Colum- 
bent  beneath  the  chord.     Without  these  frame  bents  the  bridge  would  *'"^- 
be  dangerous.     In  view  of  the  preceding  statements,  the  dimensions  of 
the  timbers  are  not  given  here. 

Howe-deck,  11  panels,  each  8J  feet— in  essentials  the  same  as  the  fay'^mUes' 

Alum  creek  bridge,  except  it  seems  older  and  less  strong,  but  is  marked  further  from 

°   '  ^  Columbus, 

for  speedy  renewal. 

This  is  an  iron  structure,  built  by  the  Keystone  Company.     It  con,-  Canal  brMge, 
sists  of  eight  panels,  each  12  feet ;  is  14  feet  broad  in  the  clear,  and  21  i  Newark, 
feet  high.    The  masonry  is  first-class.    The  floor  is  very  close,  only  2 
inches  open  spaces ;  the  ribbons,  or  outer  wooden  guard  rails,  are  8  by 
5  inches,  and  are  well  bolted.    The  lower  lateral  tie  rods  are  one  inch  in 
diameter. 

The  floor  beams  are  double  iron  I  beams,  14  inches  deep  by  J  inch 
thick,  and  4^  inch  flanges.  The  track-stringers  are  double,  6i  by 
15  inches.  The  lower  chord  in  the  center  consists  of  four  bars,  2-2  inches 
deep  by  IJ  inches  thick ;  the  adjoining  panel  has  four  bars,  2  by  1| 
inches,  and  the  double  panel  at  the  end  has  four  bars,  1]  inches  squarei 
and  the  suspension  bars  in  the  same  panel  are 
double,  and  IJ  inches  square.  The  phoenix 
columns  at  the  middle  of  the  bridge,  and  the 
joints  on  each  side  of  the  center  are  8  by  4 
inches;  the  column  farthest  from  the  middle  is 
a  similar  column,  10  by  6  inches,  i.  e.,  the  plates 
are  6  inches  plates,  but  so  arranged  as  to  make  , 
a  diameter  of  10  inches.  In  this  style  of  bridge  the  weight  of  the  struc" 
ture  and  the  load  are  carried  to  the  abutments  by  the  sloping  bars 
which  run  from  the  center  upwards  toward  the  end  of  the  bridge,  as  at 
A  in  the  figure.  The  center  bars  are  double,  and  are  L}  inches  square  i 
the  next,  If  inches ;  the  outer  ones,  2J  inches  square  ;  the  pins  are  2^ 
inches  diameter.  The  struts  at  the  ends  are  made  of  two  channel  bars- 
8  by  i  inches,  riveted  to  a  plate  13^  inches  wide  and  i  inch  thick.  The 
top  chord  is  similar  to  the  end  struts. 

These  minutiae  are  here  given  because  this  structure  is  the  lightest 
one  on  the  Pan  Handle  roads.  The  bridge  quivers  under  a  passing 
train  more  than  any  other  iron  structure  which  came  under  my  notice. 
Two  passenger  ar^d  one  freight  train  passed  while  the  bridge  was  under 
examination,  and  especial  care  was  had  to  see  the  behavior  of  the  struc- 
ture when  greatly  strained.  Some  of  the  freight  engineers  are  apprehen- 
sive of  danger.  Yet,  supposing  the  total  load  on  a  panel  to  be  40  tons, 
which  is  a  very  liberal  allowance,  no  bar  is  strained  to  exceed  8000 
pounds  to  the  square  inch,  while  10,000  pounds  aye  always  deemed  a 
fair  allowance  for  good  iron.  The  conclusion  seems  therefore  unavoid- 
able that  the  bridge  is  safe,  except  in  case  of  derailment  of  car  or  of  lo- 
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Small  bridges. 


comotive.    However,  I  was  informed  that  it  is  the  intention  of  the  com- 
pany to  rebuild  shortly. 
Raccoon  This  is  also  a  Keystone  iron  structure,  built  in  1878.   It  has  six  panels, 

creek  at  New-  and  is  102  feet  long,  14  feet  broad,  21 J  feet  high.  The  masonry  is  excel- 
lent, the  floor  and  ribbons  as  in  the  preceding  bridge.  The  track 
Btriagers  are  18-inch  plate  iron,  -f^;  inch  thick,  and  strengthened  by  4 
angle  irons,  4  by  6  inches,  and  1  inch  thick,  running  the  whole  length. 
The  bridge  is  very  strong.  For  particulars  I  refer  to  the  sketch-books 
used  in  the  examination  of  the  railroads — the  one  marked  3,  pages  21 
and  22. 

There  are  also  between  Columbus  and  Newark  six  or  eight  short 
bridges,  say  the  spans  not  exceeding  30  feet,  some  plate  and  some  trus- 
sed girders ;  all  safe. 

Over  the  north  fork  of  Licking  river.  This  is  a  wooden  Howe  truss; 
total  length,  150  feet ;  14  feet  wide,  and  20  feet  high.  It  is  strengthened 
by  double  arches  on  each  side  ;  but  is  rather  old,  and  has  been  marked 
for  renewal  shortly.     Particulars  will  be  found  at  page  37,  book  No.  2. 

Plate  girder,  72  feet  long,  14  feet  wide,  and  6  feet  deep.  There  are 
4  gussets  on  each  side,  and  stiffening  bars  at  intervals  of  4  feet.  In  the 
notes  of  book  No.  2,  the  statement  for  this  bridge  is— -"very  strong." 

This  consists  of  three  stone  arches  of  16  feet  radius,  and  well  secured 
in  every  way. 

This  is  a  skew  Howe  Truss ;  12  panels,  of  10|  feet  each— total  length, 
130  feet;  old,  and  condemned  by  the  engineer  in  charge,  and  will 
shortly  be  replaced. 

Three  stone  arches,  as  No.  71 ;  very  good. 

Old  Howe  Truss,  like  No.  70 ;  condemned,  temporarily  strengthened, 
and  to  be  immediately  rebuilt. 

In  process  of  replacement  by  plate  girders ;  two  spans,  85  and  69  feet. 
Three  spans ;  panels,  lOJ  feet,  and  14  in  number  in  each  span.  One 
side  is  approached  by  a  trestle,  loO  feet  long,  on  piles,  at  intervals  of  16 
feet.  The  floor,  ties,  track-stringers,  etc.,  the  s.ime  over  bridges  and 
trestle.  The  bridge  is  14  feet  wide  in  the  clear,  and  21  feet  high  ;  built 
in  1877.  The  center  counter  braces  arc  9  by  9  inches;  the  center  main 
braces  are  6  by  12  inches;  and  at  the  end  10  by  13  inches.  The  chords 
are  34  by  16  inches.  Rods  from  2  to  IJ  inches,  and  in  number  from  3 
to  5,  as  necessity  requires.     All  very  good. 

Iron  bridge,  two  years  old;  Three  spans,  11  panels  each  ;  150  feet, 
and  30  feet  high,  with  usual  width.  This  bridge  was  built  with  great 
care,  having  had  every  piece  tested  at  the  works.  It  was  considered 
superfluous  to  take  measurements. 

Same  as  65  ;  just  finished  (July  21,  1881).  The  method  of  suspend- 
ing the  floor  beams  is  new,  and  seems  the  best  of  all  processes.  Instead 
of  stirrups  at  the  foot  of  the  posts,  plates  are  riveted  directly  to  the 
vertical  posts,  and  makes  the  structure  exceedingly  stifl'. 

Four  stone  arches,  of  30  feet  each,  on  pile  foundations,  well  pro- 
tected, and  all  ve)-y  substantial. 

Three  stone  arches  in  all  respects  like  No.  63. 

Two  stone  arches,  built  wide  for  double  track,  and  like  the  pre- 
ceding. 
No.  60.  Two  stone  arches,  like  the  preceding  ;  one  year  old. 


No.  71— stone. 


No.  70— canal. 


No.  69— stone. 


No.  67 — canal. 


No.  66— Mus- 
kingum river. 


No.62- 
from  61 

No.  61. 


i  miles 
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l,2n0  feet  long ;  west  end  protected  by  timber,  the  east  end  is  arched  Tunnel. 
with  bricli  ;  in  good  condition. 

Two  stone  arches,  of  33  feet  eacli,  and  very  good.  uottorTureek. 

Single  7  center  stone  arch,  14  years  old.    (i2  feet  span  ;  the  crown  ^^  ^^ 
'  settled  about  4  inches  on  striking  the  center,  but  no  stone  was  broken. 
The  appearance  is  bad,  but  there  is  no  apparent  diminutiou  of  strength. 

Two  fu  1  center  new  arches  on  a  curve  of  large  radius.  No.  57. 

Howe  Truss,  «  panels  ;  total  length,  72  leet.     Very  strong.  No.  .56. 

Plate  girder,  3tj  feet  long;  plates,  3h  feet ;  built  and  strengthened  in  j^^  55 
the  usual  way. 

Same  in  all  respects  as  .^5.  ^"-  °*- 

Half  Howe  Truss,  3(3  feet  long.     Chords  solid,  8  by  12  inches.  No.  63. 

Same  as  No.  55.  A^lf' miles 

A  brick  arched  tunnel,  l,2.n0  feet  long;  in  good  condition.  fromColum- 

A  20  feet  span  I  beam,  and  strong.  No.  61. 

A  Howe   Truss  of  7|  panels,  lOi  feet  each.    Smallest  timber  6  by  8  ^o.  .^,0. 
inches;  largest,  7  by  12  inches.     Chords,  28  by  14  inches.     Rods,  from  If 
to  2  inches,     hoad  beams,  8  by  14  inches,  and  five  to  a  panel.    Bridge 
good. 

Howe  Truss  of  8  panels,  each  lOiS  feet ;  in  essential  respects  like  nq.  49. 
No.  .50  above  described. 

Two  stone  arches  of  30  feet  span — full  center.     Fifteen  years  old.  ^^   ,^ 
Good. 

Three  stone  arches  of  similar  build,  and  29  or  30  years  old.    There  No.  47. 
is  a  little  injury  to  the  ice-breaks,  hut  not  such  as  to  injure  the  work. 

This  is  like  No.  47,  but  is  33  feet  in  span,  and  is  old.  No.  46. 

Like  46  in  all  respects.  No.  45. 

Three  spans,  of  30  feet  each,  two  years  old.     It  stands  near  the  east  No.  n. 
end  of  a  tunnel,  900  feet  long,  through  solid  rock.    At  the  east  end  of 
the  tunnel,  the  entrance,  there  are  a  few  wooden  bents  lo  protect  per- 
sons and  property  from  the  rock  which  is  to  some  extent  disintegrated. 

This  is  for  double  track;  is  of  the  accustomed  span  ;  twelve  years  No.  43. 
old,  and  is  very  strong. 

Three  usual  spans,  and  old  but  good.  No.  42. 

There  is  a  tunnel  1,200  feet  long,  a  companion  piece  of  the  tunnel '''"'"'?'' ^3- 

^  miles  from 

near  bridge  44.  Columbus. 

Two  arches,  stone,  11  years  old,  and  similar  to  the  other  stone  No.  41. 
structures  on  this  road. 

Three  arches,  all  good.  No.  40. 

An  iron  Keystone  bridge  of  9  panels;  total  length,  129  feet;  height,  no.  39, 
21J  feet,  center  to  center ,  15  feet  wide,  center  to  center ;  9  panels,  14  feet, 
except  the  double  end  panels;  first  panel,  lower  chord,  2  bars,  4  by  J 
inches;  second,  2  bars,  4  by  1}  inches;  third,  4  bars,  4  by  1  inches; 
fourth,  4  bars,  average  1}  inches,  4  inches  deep  ;  filth,  a  little  stronger  ; 
pins,  35  inches ;  upper  chord,  2  channel  bars,  12  inches ;  I  plate,  17  by 
II  inches,  thickness  varying  in  the  difi'erent  panels ;  upper  pins,  3  inches^ 
The  web  members  of  proper  dimensions.     Bridge  first  quality. 

Three  stone  arches,  each  33  feet ;  very  good.    This  structure  is  about  no.  .38. 
25  yeais  old. 

Then  follows  an  arched  tunnel,  500  feet  long.  Tunnel. 

Three  stone  arches,  same  dimensions  as  No.  38.  No.  37. 

1 L  R.  R.  C. 
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No.  ai. 

No.  33. 
No.  32. 


Canal  (43J/2) 


Is  an  iron  Keystone  of  9  spans ;  total  length,  144  feet,  and  is  in  essen- 
tial particulars  like  No.  39  above  (which  see) ;  136.1  miles  from  Columbus. 
Dimensions  as  in  No.  .39  above. 

Two  spans,  Howe  Truss,  each  of  9  panels,  10  feet  long.  This  bridge 
is  on  a  curve,  and  will  be  abandoned  as  soon  as  the  adjoining  tunnel  is 
finished.  The  approach  to  the  tunnel  does  not  cross  the  bridge.  Par- 
ticular specifications  are  in  general  note  book  No.  2,  pages  46  and  47. 

Same  as  No.  35,  except  that  it  is  72  feet  long.  It  will  be  used  only 
a  short  time. 

Iron,  11  panels;  150  feet  total  length  ;  height,  28  feet.  The  track- 
stringers  are  double  iron  beams.    The  whole  structure  is  excellent. 

Four  miles  from  Steubenville.  Howe  Truss,  150  feet  long,  14  panels, 
of  usual  height  and  width.  End  main  braces  are  10  by  12  inches ;  the 
rods  are  by  fives;  of  these  the  center  rods  are  all  H  inches;  at  the  end 
three  of  the  rods  are  2}  inches,  and  two  1;  inches.  There  are  four 
arches,  consisting  of  three  pieces  each,  of  a  width  of  8  inches,  and  depth 
of  lOJ  inches.    The  bridge  is  entirely  secure. 

2.  Cincinnati  and  Muskingum  Valley,  from  Dresden  by  way  of 
Zanesville  to  Morrow. 

South  of  Dresden,  in  a  bridge  over  the  canal ;  it  is  old,  supported 
by  a  frame  bent,  and  will  be  immedi.itely  renewed — the  timber  being 
on  the  ground  at  the  time  of  the  examination,  July  22,  1881. 

Immediately  adjoining  the  bridf^e  is  a  trestle  varying  in  height  from 
10  to  20  feet,  and  is  800  or  900  feet  long.  The  company-  is  filling  up  the 
trestle  way  to  the  depth  of  6  or  8  feet,  thus  making  the  structure  very 
firm  and  rigid. 

Iron  lattice — triangular  arrangement.  Two  spans,  just  completed  ; 
very  substantial.    Stone  pier  and  stone  abutments  good. 

This  bridge  has  a  trestle  aiDproach  of  18  bents,  25  feet  apart,  and 
braced  for  half  the  length  with  horizontal  timbers.  The  bridge  consists 
of  4  spans,  deck  Howe  Truss,  each  140  feet  long.  The  two  at  the  northern 
side  are  new,  and  timber  is  on  the  ground  for  immediately  renewing 
the  other  spans.  In  the  trestle  work  at  the  south  side,  there  are  16 
bents,  25  feet  apart,  and  about  25  feet  high,  and  moderately  well  braced  ; 
also,  there  are  20  bents  01  less  height  with  cross  bracing;  but  the  trestle 
work  is  being  gradually  reduced  in  extent  by  filling  iu  with  earth  from 
the  outer  end  toward  the  river.  On  the  south  trestle  the  ties  are  6  by 
8  inches,  and  they  are  10  inches  apart.  On  the  north  ireslle,  they  are 
3  by  10  inches,  and  are  two  feet  or  more  apart.  The  guard  rail  on  the 
trestle  is  of  very  little  force,  and  the  distance  between  the  ties  would 
cause  a  very  bad  wreck  in  case  of  derailment  of  cars.  The  ribbons  and 
ties  on  the  bridge  proper  are  very  good. 

Bridge  at  Zanesville.  This  consists  of  4  Howe  Trusses,  138,  153, 
1462,  and  155  feet,  respectively,  14  feet  broad  in  the  clear,  and  22  feet 
high.  The  main  braces  are  by  threes,  and  the  counters  by  twos.  The 
rods  are  by  threes,  the  largest  size,  2|  inches;  the  smalie.st,  lii  inches. 
Upper  chord  is  32  by  13  inches;  the  luiver,  o2  by  15 inches, and  covered. 
The  age  of  the  parts  of  the  bridge  varies  from  2  to  4  years. 

There  is  a  short  stone  arch,  and  a  swing  bridge,  having  I  beams,  25 
feet  long.     All  good. 
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Howe  Truss,  163  feet  long,  14  panels,  usual  height  and  width.    There  CTeek,'43"'' 
are  4  arches,  each  10  by  12  inches.    The  ties  are  3  by  10  inches,  and  2 
feet  apart.    The  timbers  vary  from  8  by  8  to  8  by  10  inches.    The  bridge 
is  not  strong,  and  needs  the  careful  attention  of  the  road  master. 

Howe  Truss  over  the  same  creek;  132  feet  long,  usual  height  and  No.  42. 
width.  The  lower  chord  consists  of  two  pieces,  5  inches  broad,  and  two, 
7  inches ;  all  14  inches  deep.  The  road  beams  are  7  by  13  inches ;  the 
track-stringers,  12  by  12  inches ;  the  ties  are  7  by  8  inches.  The  ribbons 
are  good.  The  rods  are  by  4's,  from  IV  to  1|  inches.  Bridge  only 
medium. 

Howe  Truss,  110  feet  long,  9  panels  ;  very  like  No.  42.  ^°-  ^'■■ 

Howe  Truss,  same  size  as  No  41.  The  timbers  vary  from  7  by  9  to  No.  40. 
7  by  8  inches.  The  rods  are  double,  and  vary  from  l^o  1|  inches.  The 
chords  are  the  same  as  in  No.  42.  There  are  4  arches,  each  consisting  of 
two  pieces,  8  by  11  inches.  Koad  beams,  7  by  13  inches.  The  ties  are 
7  by  8  inches,  and  8  inches  apart,  making  a  good  floor.  All  the  road 
beams  are  suspended  by  rods  or  stirrups.  The  bridge  was  built  in  1860, 
was  formerly  covered,  but  that  was  removed  when  the  ribs  were  put  in. 
The  lateral  bracing  in  all  these  bridges  is  of  the  u^ual  form  and  dimen- 
sions. 

Over  same  creek  (Jonathan's) ;  Howe  Truss,  10  panels;  total  length,  No. .39. 
122  feet;  iu  all  respects  like  No.  40,  and  is  of  the  same  age. 

Howe  Truss,  10  panels ;  total  length.  122  feet;  same  as  No.  39.    The  t^Tg.  g^ 
chord  at  tlie  fourth  joint  from  the  end  was  burnt  partly  off,  but  is  sus- 
pended to  the  arch  by  4  rods,  1|  inches  diameter. 

Covered  Howe  Truss,  11  years  old,  II  panels;  total,  132  feet.    Tim- jj^  37 
hers  vary  from  8  by  8  to  9  by  10  inches.     For  three  panels  from  the  end 
the  rods  are  by  threes  ;  the  remainder  by  twos ;  in  other  respects  the 
structure  is  like  those  above,  built  by  the  same  men,  and  on  the  same 
plan,  and  is  a  medium  structure  only. 

New  Howe  Truss,  not  quite  finished  (July  22,  1881).  There  are  10  j^^  .j^ 
panels,  each  12|  feet  long.  Road  beams,  7  by  14  inches,  and  5  inches  a 
panel ;  the  end  main  braces  are  12  by  12  inches ;  others  are  smaller,  down 
to  9  by  12  inches.  The  counters  are  from  H  by  9  to  8  by  9  inches.  The 
three  middle  panels  have  each  two  rods,  the  remainder,  three,  varying 
in  all  from  li  to  2  inches.  Roadway  or. floor  as  before.  The  track- 
stringers  are  5  by  12  inches,  and  double.  Ribbons  are  notched  and  full 
bolted.     Bridge  14  feet  wide,  and  2U  feet  high.     Very  good. 

Deck  Howe  Truss,  covered  and  wc.ither-  no.  35. 

nil III!  boarded,  built  in  1861  ;   two  spans  each  148| 

feet.  The  chords  consist  of  4  pieces— two  of 
them  5,  and  two  6  inches  wide,  all  13  inches 
deep.  The  main  braces  vary  f  om  7i  by  9  to 
7i  by  10  inches.  The  counters  are  7J  by  7i 
inches;  sway  braces,  6  by  7i  inches;  lateral 
bracing  as  usual;  tie  rods,  U  inches  The 
rods  are  by  3's,  and  vary  from  I5  to  Li  inches. 
Each  span  is  supported  the  third  joint  from  each  end  by  double  sup. 
ports  or  yokes,  as  here  indicated.  The  bridge  is  old,  light,  v,eak,  and 
needs  renewal.  It  is  about  .50  feet  above  the  bed  of  the  stream.  The 
guard  rails  are  well  bolted,  as  they  should  be. 
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Tunnel, 
No.  34. 


No.  25}.^. 

Trestles. 

No.  25. 
No.  24. 
No.  23. 
No.  22. 


No.  21}: 

No.  21. 


No.  19. 
Trestles. 


No.  itii. 


Next  there  is  a  rock  tunnel,  1,185  feet  long,  in  good  condition. 

Covered,  1  Howe  Truss,  one  mile  west  of  Lexington.  Eight  panels, 
each  8  feet  and  7\  feet  high.  Timbers  are  from  5  by  6  to  6  by  8  inches. 
The  bridge  is  to  be  strengthened  by  extra  rods  at  the  ends.  Bridge 
seems  good. 

Covered  Howe  Truss,  90  feet  long;  8  panels,  each  10  feet; 
usual  height  and  breath  ;  good  floor ;  timbers,  from  6  by  7  to  7  by  9 
inches.  Road  beams,  7  by  13  inches,  and  four  to  a  panel ;  rods,  from  IJ 
to  Ij  inches,  and  appear  in  couples.  Chords,  4  pieces,  two  5,  two  6 
inches  wide,  and  all  13  inches  deep.    The  bridge  is  sufficiently  strong. 

Then  follow  seven  trestles,  varying  in  height  from  6  to  8  feet,  and 
in  length  from  40  to  100  feet.  There  are  good  guard  rails  on  all  of  these 
structures. 

Three  spans,  half  truss,  Howe;  six  foot  panels,  whole  length,  189 
feet,  with  continuous  chord ;  pile  piers  to  be  replaced  by  stone.  Tim- 
bers, 5  by  6  to  6  by  7  inches.  Rods,  U  to  If  inches,- and  occur  by  twos_ 
Five  years  old  ;  seems  sutticiently  strong. 

Two  spans,  of  60  feet  each,  in  all  respects  like  No.  2t).  At  the  west 
side  is  a  frame  trestle,  60  feet  long,  in  good  condition. 

Then  follow  three  short  frame  trestles,  8  or  10  feet  high,  and  need- ' 
ing  no  further  mention. 

Half  truss,  Howe ;  like  No.  26  in  all  essential  points. 

Same  as  25 ;  six  months  old. 

Iron  bridge.     Kellogg  &  Maurice  pattern. 

Howe  Truss ;  usual  height  and  breadth,  and  size  of  iron  and  tim- 
bers—the dimensions  of  which  are  given  in  the  original  notes. 

Half  Howe  Truss,  48  feet  long,  having  solid  chords,  and  usual  weight 
of  timbers. 

Same  as  the  preceding,  except  it  is  a  deck  bridge. 

Low  Howe  Truss,  62  feet  long;  is  old,  has  been  lately  repaired  to 
some  extent,  but  needs  more.    Like  the  preceding. 

Bridge  over  the  Scioto  at  Circleville.  In  preliminary  report  marked 
"  A,"  all  the  points  necessary  to  give  will  be  found.  It  is  added  here 
that  on  a  subsequent  visit  1  found  that  the  timber  for  the  new  structure 
was  partly  delivered. 

Canal  bridge,  old  and  bad,  to  be  replaced  immediately ;  timber  al- 
ready on  hand  for  the  purpose. 

Then  follow  three  trestles  of  60  feet  span;  total,  in  four  bents; 
good,  and  needs  no  further  mention. 

Deer  creek  ;  two  spans,  covered  deck.  Each  span  is  supported  at 
the  i  points  by  framed  yokes  or  supports,  which  are  ballasted  with 
heavy  rock.  The  structure  is  16  years  old,  and  should  be  rebuilt  at 
once.  Each  span  is  160  feet  long,  and  has  14  panels,  with  timbers  lighter 
than  is  or  should  be  now  used,  considering  the  increased  weight  of  loco, 
motives  and  freight  cars.  The  east  approach  is  77  feet  long,  and  should 
be  replaced.  The  west  approach  is  40  feet,  and  is  also  bad;  but  the 
proper  officer  assured  me  that  it  would  soon  be  renewed. 

Half  Howe  Truss;  two  spans,  each  60  feet.  Nine  panels;  stone 
pier  but  pile  abutments.  The  chord  is  triple,  4.i,  9,  4J  by  13  inches 
deep;  road  beams,  8  by  14  inches;  rods,  from  15  to  li  inches.  All  in 
good  condition,  except  that  the  ties  are  too  far  apart,  and  the  wooden 
guard  rails  are  too  small  and  too  weak. 
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A  pile  trestle,  about  60  feet  long,  with  bents  16  feet  apart;  good.        Trestle. 

Over  Paint  creek,  at  Washington  C.  H.  ;   180  feet  long ;  is  old  and  Trestle, 
bad  ;  but  new  timber  is  already  on  hand  for  a  new  structure  (July  22)- 

A  low,  safe  trestle,   121  feet  long.     Seven  miles  from  Washington  Sugar  creek. 
C.  H. 

A  trestle,  l.^l  feet  long,  and  about  8  feet  high,  and  very  good.  Rattlesnake. 

A  similar  trestle  100  feet  long.  Fork"'""'' 

Near  tliis  town  is  a  similar  trestle  about  80  feet  long,  also  a  half  Wilmington. 
Howe  truss,  57  feet  long,  with  solid  chords  like  21J  above-named.    Fur- 
ther statement  not  required. 

A  low  Howe  Truss  of  10  panels,  7J  feet  each  ;  total  length,  81  feet  •  no.  n. 
height  of  truss,  12  feet ;  will  shortly  be  rebuilt. 

Half  Howe  Truss,  .57  feet  long,  of  usual  sized  timbers,  but  the  rib-  No.  16. 
bons  are  small  and  of  small  use. 

These  are  all  counterparts  of  No.  16.  Nos.  15,  U,  13. 

This  bridge  is  the  same  in  all  respects  as  No.  17  above.  No.  12. 

Howe  Truss,  of  7  paneis  each,  lOJ  feet;  total  length,  81  feet;  will  No.  ll. 
shortly  be  rebuilt. 

Howe  Truss,  8  years  old,  decayed  in  places  ;  10  panels;  total  length,  No.  10. 
120  feet.     Quadruple  chords,  two  pieces  6,  two  7  inches ;  all  14  inches 
deep.    Road  beams  are  8  by  13  inches;  track-stringers,  12  by  14  inches; 
rods,  from  IJ  to  2  inches,  and  braces  range  from  8  by  8  to  7  by  11  inches' 

Three  spans,  65  feet  each ;  of  these,  one  is  11  years  old  ;  the  other  two, 
20  years,  and  fairly  well  preserved.    The  piers  are  slightly  injured.  Floor  No.  9. 
new. 

Two  spans,  counterpart  of  No.  9.    Stone  piers;  timbers  of  usual  no.  8. 
size.     Piers  and  abutments  good  ;  floor  new. 

Half  Howe  Truss,  6  years  old,  77  feet  long,  and  like  others  of  this  no.  7. 
class. 

Howe  deck  bridge,  and  covered  ;  two  spans,  each  80  feet,  with  tim-  no.  6. 
bers  of  the  usual  size,  given  on  page  64,  book  No.  2.    The  pier  is  good 
but  the  abutments,  made  of  blue  limestone  rock,  are  disintegrating. 
There  is  a  small  approach  at  each  end. 

Howe-deck,  14  years  old ;  two  spans,  each  97i  feet,  and  similar  in  no.  5. 
essential  features  to  No.  6. 

These  are  like  No.  6,  and  are  11  years  old.  Nos.  4  and  3. 

Two  spans,  one  81  feet  long,  12  years  old ;  the  other  106  feet  long,  and  No.  2. 
9  years  old.    The  timbers  of  the  longer  span  are  larger  than  those  of  the 
shorter  span.    These  bridges  are  all  on  the  same  general  plan. 

Two  spans,  12  panels  each,  llf  feet;  total  length  of  each  .span,  145  No.  l, Morrow. 
feet;  breadth,  14  feet;  and  height,  22 J  feet.  Chords,  30  by  14  inches. 
Road  beams,  8  by  14  inches.  Lower  lateral  braces  are  6  by  8  inches ;  the 
upper,  6  by  6  inches.  The  center  counter-braces  are  9  by  10  inches ;  the 
center  mains,  7  by  9  inches.  The  rods  vary  from  If  to  2J  inches.  The 
west  span  is  just  completed  ;  the  other  is  in  process  of  erection. 

At  each  end  of  the  bridge  is  a  trussed  girder  30  feet  long. 

The  ballast  on  this  branch  of  the  line  is  moderately  good  ;  the  road-  Ballast. 
way  is  in  a  passably  fair  condition,  and  the  ditches  and  fencing  "  fair  to 
middling."     All  the  branch  lines  which  I  have  examined,  show  a  less 
degree  of  completeness  than  the  main  lines,  and  the  reason  is  not  far  to 
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3.  Little  Miami,  from  Morrow  to  Cincinnati. 

At  Morrow  Two  spans,  110  and  100  feet  respectively ;  usual  height  and  breadth  ; 

No- 14-  between  2  and  3  years  old. 

End  main  braces,  9  by  12  inches ;  end  counters,  6  by  8  inches. 
Chords,  30  by  14  inches.  Lower  lateral  braces  and  tie-rods  as  usual. 
Road  beams,  8  by  14  inches,  and  5  to  a  panel;  rods,  from  1|  to  Ij 
inches;  middle  mains,  7  by  10  inches;  middle  counters,  8  by  10  inches. 
Track  stringers,  6  by  12  inches  double,  and  re-enforced  by  like  beams, 
bearing  up  the  ends  of  the  ties,  and  all  notched  down  on  road  beams. 
The  ribbons  are  bolted. 

Trussed  gir-  The  next  is  a  double-track  trussed  girder,  48  feet  long,  and  strong 

'J^''-  enough. 

O'Bannarcr'k,         One-half  Howe  Truss ;  two  spans,  each  65  feet;  12  panels,  5  leet 

Loveland.  each.  End  mains,  9  by  12  inches  ;  end  counters,  6  by  8  inches  ;  middle 
mains,  7  by  12  inches;  middle  counters,  9  by  10  inches;  rods,  from  IJ- 
to  Is  inches.  There  are  four  road  beams  to  a  panel,  set  close  together 
and  treated  as  a  trussed  girder.    New  flooring  is  needed. 

Miamiville,  Two  spans,  120  feet  each,  of  14  panels  8J  feet  each  ;  one  span  60  feet, 

deck.  ajj(i  f^Q   stone  arches ;   at  the  south  end  a  little  battered  by  ice  and 

drift-wood.  The  spans  have  been  built  16  years  ;  sufficiently  strong. 
Particulars  for  timbers  can  be  found  on  page  68,  book  2,  before  named. 

No.  6,  MiUord.         Double  track,  low  Howe  ;  36  feet  long ;  6  panels.     Seems  good. 

Uo  2.  Double  track,  24  feet  broad,  50  feet  long;  same  as  bridge  at  Love- 

land. 

No.  22,  Cesar's  Two  spans,  iron  ;  one,  12  panels,  the  other,  10,  of  61  feet  clear  height. 

creek.  rpj^g  upper  chord  consists  of  two  channel  bars,  8  inches  deep ;  flanges,  2 

inches ;  thickness,  J  inch,  and  a  plate  1  foot  wide,  and  i  inch  thick. 
There  i.s  one  plate  on  the  first  panel,  two  on  the  next  two  panels,  same 
thickness;  on  the  next  three  panels,  the  upper  plate  is  i  inch. 

The  columns  are  of  the  kind  called  "  Phoenix,"  and  vary  in  size 
from  4  inch  sides  to  6  inch,  and  from  7  to  9  inches  diameter.  The  pins 
are  2  inches.  The  trusses  are  braced  at  alternate  joints  with  T  iron  bars, 
5  feet  long,  2,}  inches  broad,  and  |  inch  thick.  Diagonal  tie-rods,  1^ 
inches. 

The  cross-connecting  beams  are  double  channel  bars,  5  deep  flanges, 
2  inches,  and  of  «  inches  thickness,  connecting  at  alternate  posts.  The 
floor  beams  are  I  beams,  10  inches  deep ;  flanges,  4  inches ;  thickness,  f 
inch.  The  floor  itself  consists  of  ties  4  by  10  inches,  at  intervals  of  10 
inches.  The  track  stringers  are  double,  oak  6  by  9J  inches.  Ribbons, 
4  by  41,  full  bolted.  The  links  of  the  lower  chord,  or  bars,  are  in  the 
two  end  panels  of  the  long  span,  four  in  number,  6  inches  deep,  and  J 
inch  thick.  In  the  3d  and  4th  panels,  the  bars  are  of  the  same  depth, 
but  two  of  them  are  t  inch  ;  to  the  5th  and  6th  panels,  2  bars  are  6 
inches  deep  and  f  inch  thick,  and  2  same  depth  and  t  inch  thick.  The 
suspension  inclined  bars  in  the  panels  vary  from  IJ  inch  in  the  center, 
to  2  inches  square  at  the  end  ;  these  are  in  pairs ;  the  counters  are  single, 
and  vary  from  IJ  inch  in  the  center  to  ;  inch  in  the  end  panel. 

The  masonry  is  first  class,  and  of  such  a  height  as  to  set  the  bridge 
about  12  feet  above  low-water  mark.  The  work  is  all  of  the  very  best 
quality. 

4.  Little  Miami,  from  Morrow  to  Xenia. 
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Between  Morrow  and  Xenia  are  many  short  spans,  from  16  to  40 
feet,  and  all  are  either  plate  girders  or  I  beams,  and  are  all  very  firm  small  spans. 
and  secure,  and  are  usually  from  3  to  5  feet  high.  The  first  one  north  of 
Cesar's  creek  bridge  is  17  feet  long.  The  plate  is  2  feet  deep,  and  f  inch 
thick,  and  is  re-enforced  by  double  angle  irons  at  top  and  bottom  |  inch 
thick,  and  having  one  branch  3  inches,  the  other  4  inches  wide.  The 
floors  are  ties  8  by  6  inches  at  intervals  of  8  inches ;  the  ribbons  are  8 
by  6  inches,  well  bolted.  No  Itetter  short  spans  can  be  found.  The 
track  itself  from  Cincinnati  to  Columbus  is  in  excellent  condition — parts 
of  it  as  good  as  can  be  made  The  fencing  and  ditches  are  also  as  they 
should  be.  . 

Two  span ;  double  span ;   iron  plate  girder  over  the  street ;  three 
tracks  and  4  trusses,  the  outer  ones  being  12  inches,  the  inner  ones  16  jjg^j.  depot  in 
inches  in  width  of  plate.    The  plates  of  the  sides  are  31  feet  deep,  and  Xenia. 
are  |  inch  at  the  ends,  and  |  inch  in  the  middle. 

The  center  supports  are  wrought  iron  columns. 

5.    Little  Miami,  from  Xexia  to  Columbus. 

From  Xenia  to  West  Jefi'erson  there  are  some  short  spans  for  roads 
or  cattle  passes,  but  nothing  requiring  attention.    They  are  all  strong  }.<  mile  past  of 
and  durable ;  the  abutments  are  in  all  cases  stone,  of  good  construction,  "est  Jefferson 

Howe  Truss  of  12  panels,  each  lOi  feet;  breadth,  14  feet  in  the 
clear ;  and  height  20  feet  clear.  The  masonry  is  good,  but  shows  the 
natural  disintegration  which  is  apt  to  befall  the  Heklerberg  limestone. 
The  lower  chord  has  4  pieces,  of  which  two  are  5  and  two  are  6  inches 
wide,  and  all  thirteen  inches  deep. 

The  floor  beams  are  7  by  14  inches,  and  are  four  to  each  panel ;  the 
main  braces  vary  from  7  by  9  inches  at  the  center,  to  8  by  10  inches 
at  the  ends  ;  the  counters,  from  6  by  6  to  7  by  8  inches ;  the  suspension 
rods  are  by  threes,  and  vary  from  1 J  to  Ij  inches  in  diameter ;  the  track 
stringers  are  12  by  12  inches,  and  are  in  places  much  decayed ;  the  floor 
is  5  by  8  inches,  and  at  intervals  of  from  12  to  15  inches ;  the  ribbons  are 
3J  by  8  inches,  and  are  notched. 

The  bridge  is  old  and  weak,  but  not  immediately  dangerous,  except  condition. 
in  case  of  derailment  of  cars  or  locomotive.     Four  ribs  have  been  added 
of  three  pieces  each,  9  by  10  inches  deep. 

This  consists  of  two  long  middle  spans  of  12  panels  each,  and  panel  Big  Darby,  2 
lOJ  feet  long,  and  two  short  end  spans,  one  having  9  and  the  other  10  w 'jlffgrgon* 
panels,  each  6  feet.    The  long  spans  have  the  customary  height  and  Deck  Howe 
breadth ;  the  short  spans  are  7^  feet  high,  clear  measure.    The  main 
braces  in  the  small  spans  are  6  by  8  inches;  the  counters,  6  by  6  inches. 
The  suspension  rods  are  by  twos,  and  vary  from  1}  to  1|  inches.    The 
lower  chord  consists  of  two  pieces,  11  by  12  inches  deep ;  the  upper 
chord,  three  pieces,  each  7  by  10  inches.     In  the  short  spans  are  three 
sets  of  sway  braces ;  the  lower  lateral  bracing  is  6  by  6  inches.    The 
flooring  is  6  by  6  inches,  and  at  intervals  of  9  inches;  lateral  rods,  1 J 
inches.    The  floor  beams  are  7  by  14  inches,  and  4  to  a  jianel. 

The  main  braces  vary  from  7  by  11  to  9  by  11  inches,  with  an  extra  Large  spans. 
piece  at  the  end.    The  rods  are  by  couples,  and  vary  from  li  to  2  inches. 
The  lower  chord  pieces  are  6,  7,  7  and  ti  inches  broad,  and  14  inches 
deep ;  the  upper  chord  is  12  inches  deep.    There  are  several  sets  of 
sway  braces,  6  by  7  inches.    The  structure  is  35  feet  above  the  creek. 
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Np.  110.  over 
Little  Miami, 
between 
Xenia  and 
Springfield. 


No.  108,  Howe 
Truss,  IiHis- 
sie's  creek. 


East  side  of 
Dayton. 


Bridge  over 
race  in  Day- 
ton. 

No.  73,  over 
the  Miami  at 
Daytou. 


The  ribbons  are  5  by  8  inches,  and  notched.    The  long  spans  form  a 
continuous  bridge.     Masonry  good. 

6.  Little  Miami,  from  Xenia  to  Springfield. 

These  10  panels,  each  IIJ  feet;  height,  22  feet.  Lower  chord,  4 
pieces,  6  by  13  inches.  The  upper  chord  is  10  inches  deep  ;  the  width 
is  18  feet.  Main  braces,  8  by  10  inches.  Floor  beams,  6  by  14  inches, 
and  five  to  a  panel.  Track-stringers,  10  by  11  inches.  Flooring,  4  by  10 
inches,  and  10  inches  apart.  There  are  four  arch  ribs,  each  triple,  the 
pieces  being  8  by  9  inches  vertical.  Bridge  very  poor,  and  will  not  last 
much  longer. 

Total  length,  121  feet.  The  chords  are  as  in  the  preceding,  are  like 
those  in  all  respects,  except  in  this,  all  the  pieces  are  weaker. 

Both  bridges  (110  and  108)  should  be  replaced  soon.  The  chief 
reason  why  they  have  not  been  condemned  is,  that  only  few  loads  are 
hauled  on  this  line,  and  these  are  not  large.  Two  years  is  as  long  as 
either  can  hold  out 

7.  Little  Miami,  troni  Xenia  to  Dnyton. 

A  half  Howe  Truss;  total  length,  68i  feet,  of  9  panels  ;  height,  9  feet. 
Main  braces  are  7  by  9  inches.  Track-stringers,  10  by  12  inches  ;  main 
rods,   If  inches.     Built  in  1877,  and  good. 

This  is  a  plate  girder  of  3  spans,  60  feet  each  ;  depth,  6  feet ;  btiffened 
in  the  usual  way  ;  and  two  small  approaches,  each  25  feet  long,  and  2J 
feet  high.    Very  good. 

This  is  77  feet  long,  having  8  panels,  of  9f  feet  each,  22  feet  high, 
out  to  out.  The  rods  are  If  inches;  timbers,  7  by  9  inches ;  chords,  24 
inches,  total  breadth,  and  12  inches  deep  ;  upper  chord  is  10  inches 
deep,  and  of  the  width  of  the  other  chord.  Built  in  1872,  and  will 
shortly  be  replaced. 

Bridge  over  a  roadway ;  8  panels,  10  feet  each  ;  breadth,  14  feet ; 
total  height,  234  feet.  Main  braces,  10  by  10  inches;  counters,  7  by  10 
inches;  rods  are  by  threes,  and  vary  from  1|  to  1|  inches.  Road  beams, 
7  by  14  inches,  and  5  to  a  panel.  The  bridge  is  new,  except  the  flooring 
which  is  to  be  imiuediately  rebuilt.  There  are  two  approaches,  tach 
25  feet,  of  which  the  stringers  are  18  by  23  inches;  old,  but  strong. 

An  iron  Keystone  bridge  of  7  panels,  14.1  feet  each  ;  the  counters 
at  the  end  are  5  inch  .square  bars  ;  the  mains  are  double,  2J  inches 
square.  End  posts,  Plioenix  column,  9  inches;  middle, (3 inches  column. 
The  end  chord  is  double,  and  consists  of  2  bars,  H  by  2  inches,  and  20 
inches  apart;  the  middle  counters  are  Ij  inches.  Road  beams  are 
double,  44  by  15  inches.  Pins,  Zi  inches.  The  flooring  is  first  class  in 
all  respects.     Everything  good. 

Double  iron  lattice,  low  and  good,  and  need  not  be  more  particularly 
described. 

The  east  approach  is  a  trestle,  70  feet  long,  supported  by  a  bent  in 
the  middle,  and  will  shortly  be  replaced.  The  main  bridge  consist  of 
three  spans  of  the  respective  length,  198,  178,  and  175  feet.  Clear  width, 
125  feet ;  height,  from  center  to  center  of  chord,  21 1  feet.  The  bridge 
is  double,  the  south  half  belonging  to  the  C,  H.  and  D.  There  are  six 
arches,  8  by  24  inches.  The  lower  chord  is  composed  of  4  pieces,  two 
being  7,  the  others  8i  by  16  inches  deep.    The  largest  main  braces  are 
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10  by  13  inches.  At  the  ends  are  three  2-iuch  suspension  rods,  and  two 
IJ-inch  rods  for  the  connection  of  the  arch  and  the  bridge  proper.  The 
floor  beams  are  7  by  14  inches,  and  are  2  feet  apart.  The  flooring  is  at 
intervals  of  9  inches.  Tlie  abutments  and  piers  are  well  made,  and  in 
good  condition. 

8.     Dayton  and  Western,  from  Dayton  to  New  Paris. 

This  is  a  Kellogg  and  Maurice  structure,  consisting  of  10  panels,  creek.' 
each  1.5  feet;  141  feet  broad  ;  the  end  struts  being  16  by  12  inches.    The 
floor  is  7  by  9  inches  and  covers  half  the  span.    The  bridge  is  very  good. 

Howe  Truss,  12  panels,  lOJ  leet ;  total  length,  137  feet ;  is  14  feet  ^°^Jl'  ^°^^ 
wide ;  22  feet  high ;  bottom  chord,  32  by  13i  inches ;  top  chord,  32  by  12 
inches.  There  are  three  panels  with  braces,  7  by  10  inches  ;  two  panels, 
7  by  9  inches ;  and  one,  6  by  6  inches.  Flooring  is  first  class.  The  rods 
vary  from  IJ  to  2  inches,  and  are  in  seta  of  three ;  the  track-stringers 
are  double,  6  by  12  inches  ;  floor  beams,  7  by  14  inches,  and  five  to  a 
panel. 

This  is  a  Burr  Truss  of  8  panels,  9  feet  each  ;  total  length,  80  feet ;  ^^'o.  79. 

it  is  18  feet  wide,  and  22  feet  high  ;  having  the  lower  chord,  14  by  24 

inches ;  the  upper,  12  by  24  inches.    Braces  are  9  by  9  inches ;  and  posts, 

9  by  13  inches.    The  flooring  is  very  good;  track-stringers  are  11  by  11 

inches;  the  floor  beams  iire  7  by  14  inches,  and  three  to  a  panel. 

This  is  a  Howe  deck  ;  91  feet  total  length  ;  bad,  and  is  to  be  irame-  No.  SS.Swau 
,.       ,  ,         ,  o       I  '  creek, 

diately  replaced. 

This  is  a  counterpart  of  83,  and  will  be  speedily  rebuilt.  CTeek^'  ^'" 

Deck  Burr  truss  of  10  panels,  each  8|  feet ;  total  length,  87  feet.    It  No.j9,  Twin 
has  a  breadth  of  18  feet,  out  to  out;  21i  feet  high,  with  lower  chords,  14 
by  26  inches ;  the  upper,  12  by  26  inches.     Main  braces,  9  by  9  inches ; 
posts,  7  by  13  inches.     Floor  is  first  class.     Track  stringers,  12  by  12 
inches ;  and  road  beams,  7  by  14  inches. 

This  is  a  short  span  of  55  feet,  and  is  to  be  immediately  rebuilt;  f °'. ^"o^'^'Mes 
wherefore  specifications  are  not  given.  from  Dayton. 

This  is  a  trestle  of  5  bays,  20  feet  each,  on  frame  bents ;  the  stringers  No.  98,  New 
are  double,  and  are  8  by  20  inches,  oak,  and  very  strong.     Flooring  first- 
class. 

9     C,  C.  &  I.  C,  from  Richmond,  through  Greenville  to  Columbus' 

Side  by  side  with  No.  98,  just  described,  stands  No.  93  of  the  C,  C,  -j^^  gg 
&  I.  C.  road,  in  all  respects  a  mate  to  98,  except  that  it  is  on  piles. 

On  the  road  from  Richmond,  Indiana,  to  Greenville,  Ohio.    This  is  No.  89,  White 
125  feet  total  length,  with  first-class  flooring;  the  stringers  double,  and  ^'*'®''- 
8  by  18  inches,  new.     Good  trestle. 

Pile  trestle,  49  feel  at  the  main  stream  ;  total,  110  feet,  and  entirely  No.  86,  white 
similar  to  No.  89,  just  given.  Water. 

Like  the  preceding.  j^^_  ^^_ 

Pile  trestle  of  29  bays;  total  length,  361  feet,  and  is  20  feet  high.  j^^  ..^ 

Pile  trestle  of  5  bays ;  total  length,  80  feet,  and  all  good.    The  floor-  j^^^  ^-^ 
ing  is  in  all  cases  as  good  as  can  be  desired. 

This  IS  an  iron  Keystone  structure  of  the  usual  style,  144  feet  long,  no.  68.  Green- 
on  new  abutments  resting  on  the  solid  rock.     First-class.  ^'''®  creek. 

Covington ;  four  spans,  42  feet  each  ;  total,  200  feet,  with  end  panels.  -^^  jq  vvhite 
The  rods  are  in  threes,  and  vary  from  IJ  to  2  inches.    The  main  braces  "'^er- 
where  heaviest,  are  9  by  12  inches  ;  and  the  counters,  8  by  8  inches. 
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No.  48,  Lost 

creek. 

No.  .17,  Lost 

creek 

No.  44,  Lost 

Run. 

No.  42,  Nettle 

creek. 

No.  35,  Mad- 
river. 
No.  18. 


Scioto  river. 


At  Piqua ;  Howe  Truss,  one  span  of  70  feet,  and  two  of  140  feet  each  ; 
total  length,  350  feet;  breadth,  14  feet,  and  20  feet  clear  height.  The 
flooring  is  very  good.  Road  beams  5  to  a  panel,  7  by  14  inches.  In  the 
smaller  span  the  chords  are  12  by  26  and  10  by  26 inches;  in  the  longer 
spans,  they  are  14  by  32  and  12  by  32  inches.  The  smaller  span,  main 
braces  are  from  6 by  10  to  8  by  10  inches;  the  other,  9  by  6  to  9  by  12 
inches.  The  rods  are  in  sets  of  two  in  the  short  span ;  three  in  the 
longer,  and  vary  from  IJ  to  2  inches. 

Trestle,  3  bays,  in  all  69  feet ;  stringers,  double,  8  by  20  inches. 

Total  length  of  trestle,  60  feet;  double  stringers, 8 by  18  inches;  old, 
but  will  do  service  for  a  year  or  two  more. 

Total  length  of  trestle,  44  feet;  like  the  above. 

Eight  bays  on  piles ;  height,  33  feet,  where  greatest,  108  feet.  String- 
ers, half  8  by  16 ;  the  other,  8  by  20  inches. 

Low  pile  trestle,  12  bays ;  205  feet  total ;  all  fair. 

40J  feet  total ;  double  stringers,  8  by  16  inches. 

Two  spans,  new ;  Keystone  structure,  7  panels  of  15  feet  each  ;  total 
length,  212  feet.     Usual  form  ;  good. 

Three  bays ;  total,  72  feet.  There  are  2  stone  piers,  and  pile  trestles, 
or  supports  between. 

Five  miles  from  Columbus.  Iron  deck  bridge ;  three  spans,  each  140 
feet,  fifty  feet  above  low  water.  Piers  and  abutments  appear  good,  with 
the  exception  that  the  east  abutment  is,  in  some  places,  cracked  a  little, 
apparently  along  the  natural  planes  of  stratification,  but  without  injury 
to  the  structure  at  present.  Iron  inner  guard  rails  are  in  place,  and  rib- 
bons 6  by  8  inches,  and  well  bolted.  The  west  approach  consists  of  a 
single  arch  (stone)  of  20  feet  span ;  the  east  approach,  on  two  arches,  one 
20,  the  other  16  feet,  with  solid  rock  work  of  20  feet,  intermediate  be- 
tween the  arches.  The  floor  beams  are  8  by  14  inches,  and  are  set  very 
close  together. 

The  upper  chord  consists  of  2  channel  bars,  |  inches  thick,  15  inches 
deep,  with  flanges  3ij  inches,  and  two  plates  17  by  §  inches ;  space  be- 
tween channel  bars  is  9\  inches.  The  main  strut,  or  inclined  end  sup- 
port, also  consists  of  two  channel  bars  of  f  inch,  iron,  12  inches  deep 
with  flanges  3  inches,  and  two  connecting  plates,  17  by  i  inches. 

The  double  suspension  bars  in  the  body  of  the  truss  vary  from  3  by 
f  inches  to  5  by  1|  inches.  Only  the  center  panel  and  the  one  next  to 
it  have  counter  bars ;  the  one  13  inches,  the  other  1  inch.  The  pins  in 
the  lower  chord  are  3i  inches.  In  the  panel  adjoining  the  center  point 
of  the  truss  there  are  10  panels,  each  14  feet ;  the  lower  chord  consists 
of  6  bars,  of  which  4  are  5  inches  deep  and  ;;  inch  thick ;  the  remaining 
two  are  of  the  same  depth,  but  are  IJ  inches  thick.  The  adjoining  panel 
has  4  bars,  of  which  2  are  5  inch,  and  the  others  IJ  inches  thick ;  all  the 
pieces  are  five  inches  deep.  In  the  third  panel  from  the  center,  are  2 
bars,  1|  inches  thick  ;  in  the  two  outer  panels  the  thickness  is  1  inch. 

The  vertical  posts  consist  of  double  channel  bars  and  connecting 
plates,  varying  from  7  by  2  inches  flange,  and  }  inch  thick ;  width,  11 
inches  to  12  by  3  inches  in  flange,  and  3  inch  thick,  and  of  13  inches 
width.  There  is  also  the  usual  cross  bracing  below ;  besides  the  sway 
braces.  Other  parliculars  will  be  found  on  page  98,  book  1,  of  descrip- 
tions, accompanying  this  report.  The  bridge  is  one  of  exceedingly  fine 
construction. 
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This  bridge  is  near  the  Piqua  shops  in  CoUimbus.  Howe  truss ;  two  taugj-'. 
spans  each  8  panels,  12.6  feet  long,  total  length  of  each  span,  104  feet, 
having  a  clear  breadth  of  14,  and  clear  height  between  chords,  of  18.8 
feet.  The  lower  chord  has  4  pieces  6  by  13  inches,  and  is  double  bolted 
at  intervals  of  2.8  feet  with  1  J^inch  bolts.  The  lateral  diagonal  braces 
are  6  by  6  inches.  The  main  braces  vary  from  8  by  8  inches  to  8  by  11 
inches  in  the  usual  order ;  the  counters  vary  from  6  by  6J  inches  to  8 
by  11  inches.  The  suspension  rods  vary  from  2  to  4  in  number,  and 
from  li  to  Ij  inches  in  size. 

The  track  stringers  are  double,  7  by  12  inches.  The  floor  beams  are 
7  by  14  inches  set  at  intervals  of  2J  feet  from  center  to  center,  and  are 
bolted  at  short  intervals  to  the  stringers.  There  is  an  inner  guard  rail 
of  iron,  and  outer  ribbons  5  by  8  inches  let  3  inches  into  the  floor  beams^ 
i.  e.,  they  are  notched  down  to  a  depth  of  3  inches  on  all  the  beams. 
The  floor  is  4  by  8  inches,  covering  half  the  space.  The  pier  and  the 
abutments  are  very  good. 

Over  the  Scioto.  Iro 
Standing  on  first  class  masonry.  In  each  span  are  9  panels  of  15  feet 
each.  The  bars  of  the  lower  chord  are  all  5  inches  deep,  the  middle 
span  having  four  bars  IJ  inches  thick  ;  the  next  panel,  4  pieces,  1  inch  ; 
the  next,  2  pieces  li  inches  thick,  and  the  long  double  end  panel,  2  bars 
Is  inches.  The  cross  rods  in  the  middle  panel  are  1^  inches  square- 
those  in  the  successive  panels,  in  order,  are  3  by  1,  4  by  1,  and  5  by  1 
inches;  respectively,  and  of  course  are  double.  The  suspension  bars  in 
the  end  panel  are  2  J  by  1  inches.  The  flooring  consists  of  ties  6  by  7 
inches  at  16  inches  interval  from  center  to  center.  The  track  stringers 
are  I  beams,  18  inches  deep,  with  flanges  10  inches  wide,  total,  stiffened 
in  the  usual  way.  Under  the  ends  of  the  floor  ties  are  outer  track  string- 
ers of  pins  7  by  14  inches.  The  ribbons  are  6  by  7  inches,  and  are 
bolted  at  intervals  of  6g  feet.  The  lower  lateral  rods  are  If  inches,  and 
diminish  toward  the  center  of  the  bridge,  as  the  strains  require.  The 
inclined  end  struts  are  12  by  16  inches,  and  are  made  of  the  usual  form 
with  channel  bars  and  connecting  plates.  The  road  beams  are  iron  plate 
I  beams,  2  feet  4  inches  deep,  of  sufficient  thickness  and  width  of  fiange 
stiffened  by  4  vertical  angle  irons  fully  riveted.  Tlie  posts  are  8  by  124 
inches,  stifl'ened  by  zigzag  short  pieces. 

Other  particulars  can  be  seen  on  page  6,  book  1,  before  mentioned. 
The  whole  structure  is  pronounced  first  class  in  every  way. 

Street  bridge.  Plate  girder,  north  side  is  164  feet,  south  side,  127  peSf^nSary' 
feet;  supported  by  two  iron  bents,  36  feet  long,  a  post  being  in  the  cen-  Double  track, 
ter,  and  one  at  each  end.  The  posts  are  composed  of  2  channel  bars,  10 
inches  in  width,  -g  inch  thick,  with  flanges  2j  inches.  These  channel 
bars  are  connected  by  a  plate,  whose  thickness  I  could  not  ascertain. 
The  posts  are  joined  at  top  and  bottom  by  double  channel  bars  of  the 
same  size  as  the  posts.  The  bents  are  also  strengthened  by  cross  bars  or 
rods,  2  inches  in  diameter  in  each  half  of  the  bent.  The  posts  stand  on  stone 
blocks  2  J  feet  square.  The  abutments  are  stone  and  of  good  construc- 
tion ;  length,  36  feet.  The  fioor  is  7  by  8  inches,  and  at  8  inches  inter- 
vals. The  ribbons  are  7  by  8  inches,  notched  and  bolted  at  intervals  of 
4  feet. 

The  plates  are  5  feet  by  }  inch,  stiffened  at  intervals  of  4  feet  by 
angle  irons  g  inch  thick,  and  3  by  3  inches.    On  the  north  side  of  the 
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bridge,  it  is  divided  into  three  unequal  spaces  by  tlie  two  bents,  the  west 
end  being  54  feet,  the  middle  60,  the  east  end  50  feet ;  the  corresponding 
measures  on  the  south  side  are  45,  40,  and  42  feet.  The  top  and  bottom 
flange  plates  are  equal,  so  far  as  rule  measure  can  determine.  The  west 
end  top  plate  is  14  inchis  wide  and  -f,-,  inch  thick;  re-enforcing  plate 
extends  half  length  of  the  span.  The  top  plate  of  the  north  middle  span 
is  re-enforced  by  two  additional  plates  14  inches  wide,  of  the  same  thick- 
ness as  before,  and  the  top  one  is  20  feet,  the  next,  28  feet  long,  properly 
riveted.  The  middle  span  of  the  center  plate  has  three  extra  plates,  12, 
24,  and  30  feet  long,  /;;,  j\,  and  j'j  inches  thick ;  the  top  plate  being  y'5 
inches  thick  ;  double  angle  irons — top  and  bottom — 5  by  3J  by  J  inches. 
The  e.ist  end  has  2  extra  plates  i  inch  thick.  Remainder  not  re- 
enforced.  Floor  beam  at  12  feet  intervals.  Floor  beams  20  inches  deep, 
I  inch  thick,  with  strong  angle  irons ;  gusset  pieces  are  set  at  each  floor 
beam.  Track  stringers  are  I  beams  15  by  i  inches,  with  flanges  5  inches. 
The  structure  is  exceedingly  strong. 

II.     Marietta  &  Cincinnati  Railroad. 

1.     Main  Line,  from  Hamden  eastward  to  Parkersburg ;  commencing 
at  the  first  bridge  east  of  Hamilton,  and  thence  eastward. 

jjp  ^4  Two  miles  from  Hamden  ;    Howe  Truss,  deck,  built  in  1863,  is  old 

and  needs  rebuilding ;  and  will  shortly  be  rebuilt.  Special  notes  and 
measurements  for  this  bridge,  and  all  others  on  the  M.  &  C.  will  be  found 
in  note  book  No.  4. 

Pork. '  Trestle,  3  bays,  each  30  feet.    Trussed  girder  with  two  2-inch  rods 

on  each  side.  Flooring  good ;  ribbons,  7  by  7  inches.  Trestle  is  strongj 
but  will  soon  be  replaced  by  a  bridge,  and  the  track  will  be  raised  2  or 
3  feet.  The  rails  are  from  18  to  25  feet  above  the  bed  of  the  stream. 
Masonry  first  class. 

1871;  Warren.  Triangular  iron  tru.ss,  20  feet  high,  14  feet  broad.     Masonry,  first 

class.    Lower  transverse  I  beams,  6  inches ;  brace  rods,  1]  inches.     Road 

beams  6  by  14  inches,  15  inches  apart ;  ribbons  1  by  12,  full  bolted.  The 

end  pins  are  3  inches ;    the  intermediates,  2J  inches.    The  chords  are 

double  channel  bars,  12  inches,  with  flanges  3  inches,  all  i-inch  iron- 

The  end  struts  are  9-inch  phoenix  columns.    There  are  nine  panels,  of 

which  7  are  12  feet,  the  other  two  11  feet;    total  length,  96  feet.    The 

middle  suspension  pieces  consist  of  two  plates  of  i;  inch  iron  9  inches 

wide,  and  set  at  10  inches  apart,  and  connected  by  bridging  braces.  The 

next  strut  parallel  to  the  end  strut  is  a  beam  of  the  same  description, 

but  is  8  inches.    The  tie  bars  from  the  summit  of  the  end  struts  are 

Tbe  structures  double,  4  by  1  inch.    Good. 

next  following 

are  numbered  No.  1.    Trussed  girder  spans,  one  of  30  feet,  two  of  25  feet.    The 

tor, there befng  former  with  two  2-inch  rods,  the  latter  with  one  2-inch  rod  on  each  side 

few  numbers    gf  tj^g  road.    The  remainder  of  the  trestle  is  such  as  to  make  a  total 
on  the  struc- 
tures.  This  is  length  of  150  feet  on  long  span.    Stringers  are  double,  7  by  15  inches; 

venience.         on  tl^6  shorter  spans,  7  by  14  inches.    These  are  corbels. 
N°-  2-  Three  30  feet  trussed  girders,  exactly  like  the  preceding,  and  ordi- 

nary trestle,  to  make  a  total  of  150  feet. 
No.  3.  Four  30  feet  trussed  girders,  like  the  preceding,  and  30  feet  high  ; 

excellent  flooring,  and  good  abutments. 
^°-  ■*•  Exactly  as  the  last,  No.  3,  except  there  are  four  trussed  girders. 
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Like  No.  4,  except  the  abutments  are  much  cracked.  No.  5. 

Same  as  No.  5,  except  the  defects  of  the  abutments.  No.  6. 

There  follows  an  arched  tunnel,  400  feet  long.  Tunnel. 

Trestle  over  Hewitt's  Fork,  about  200  feet  long,  having  two  trussed  No.  7. 

girders  near  the  center — low  and  strong,  as  is  all  the  trestle  on  the  main 

line.    All  the  flooring  in  guards  are  of  the  very  best,  and  need  not  be 

specifically  mentioned  with  every  structure. 

Trestle  about  160  feel ;  usual  length  of  bay,  1.5  feet.    Three  trussed  No.  s,  Hewitt's 
.    ,  .  Fork. 

girders 

Thi-ee  trussed  girders  of  30  feet  each,  and  90  feet  trestle  additional.  No.  9,  Hewitt's 

°  Fork. 

Two  spans,  each  37  feet;  three  2-inch  truss  rods  on  each  side.    The  No.  lo. 

abutments  are  heavy  stone,  badly  bedded,  and  considerably  broken. 

The  middle  of  the  stringers  is  supported  by  double  frame  bents  resting 

on  the  rods. 

Two  trussed  girders,  30  feet;  two  15  feet  bays,  similar  to  the  others.  No.  ll. 

One  trussed  girder,  30  feet ;  3  bays,  15  feet  each.    One  abutment  is  No.  12. 
the  natural  rock  ;  the  other  fair,  but  not  first-rate. 

Tunuel,  350  feet  long,  with  rock  roof;  sides,  earth.  Tunnel. 

Three  trussed  30  feet  girders,  and  5  bays,  of  15  feet  each  ;  trestle  no.  13. 
work. 

Same  as  No.  13;  strong,  all  strong.  N6. 14. 

Three  30  feet  trussed  girders ;  3  spans  ordinary  trestle.  No.  15. 

A  70  foot  trestle  over  the  road,  5  or  6  miles  west  of  Athens ;  will  be  No.  16. 
rebuilt  shortly. 

Two  30  feet  trussed  girders ;  3  bays  ;   ordinary.  No.  17. 

Two  25  feet  trussed  girders.  No.  18. 

A  short,  good  trestle.  No.  19. 

Two  spans,  Howe  Truss ;  10  panels,  10  feet  each.  The  counters  are  Hocking 
all  6  by  9 ;  the  main  braces  vary  from  7  by  9  inches  to  8  by  9  inches.  "^'^■'• 
The  rods  are  in  pairs,  and  vary  from  IJ  to  1|  inches;  at  the  end  there 
are  two  extra  1-inch  rods.  The  ribbons  on  this  road  are-  very  large. 
Width,  clear,  14  feet;  height,  20.  Built  in  1865,  but  well  preserved,  and 
will  require  renewal  within  two  or  three  years.  The  abutments  and 
pier  are  good. 

Linnville  ;  Truss  ;  two  spans,  127  feet  each  ;  8  panels,  15  feet  each  ;  Hocking 
width,  14^  feet ;  height,  21  feet.  The  posts  are  6-inch  iron  columns.  ''"'^^■ 
The  end  strut  consists  of  2  channel  8-inch  bars,  of  §-inch  iron ;  and  plate 
of  same  thickness,  and  15  inches  wide.  Pins,  3^  inches ;  brace  rods,  1^ 
inches.  The  cross  beams  are  hollow  cylinders ;  the  chords  in  the  two 
end  panels  are  two  12-inch  channel  bars,  with  2i-inch  flanges ;  all  joined 
with  the  customary  bridging  stays.  The  counter  rods  are  IJ,  1}  and  li 
inches,  respectively.  The  suspension  bars,  or  main  stays,  are  doublei 
and  those  at  the  center,  U  by  Ih  inches;  the  next  set,  2^  by  1|  inches, 
and  the  end  ones,  2|  by  2  inches.  In  the  long  end  double  panel,  the 
suspending  bases  are  If  by  IJ  inches.  In  the  two  center  spans,  the  two 
next  the  center,  but  on  one  side  of  it,  have  besides  the  12-inch  bars 
two  bars  additional,  of  4  by  1  inches.  The  east  abutment  has  been 
somewhat  injured  by  ice. 

Linnville ;  two  spans,  137  feet  each  ;  9  panels,  same  as  the  preceding  second  bridge 
except  the  iron  is  a  little  heavier,  J  inch  each  way  in  the  end  tie,  and  ?y|rthe Hock- 
others  similarly.    Masonry,  good  ;  additional  chords,  5  inches. 
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Third  over 
Hocking. 


Fifth 
Sixth 


Plate  girder. 


Little  Hock- 


Ohio  river, 

Parkersburg 

Keystone. 


Same  kind  as  the  preceding,  147  feet  long;  additional  chords,  6 
inches  deep. 

Two  short  spans  of  5  panels  each,  75  feet  each  span  ;  and  one  long 
span  of  10  panels.     In  all  respects  similar  to  the  preceding. 

Eight  panels ;  same  in  general  as  the  preceding. 

Two  spans,  10  panels  in  each,  and  like  the  preceding. 

Single  span,  35  feet,  the  struts  being  two  channel  bars  of  J-mch 
iron,  18  inches  deep,  with  flanges  2  inches.  The  chord  consists  of  2  bars 
2  by  lij  inches ;  and  there  are  four  .'.-inch  supporting  rods,  square. 

Four  30  feet  plate  girders  with  plate  3  feet  deep,  and  flanges  10 
inches,  well  braced,  are  all  right  and  strong.  All  the  preceding  have 
good  stone  abutments  with  solid  stone  ajjproaches,  except  where  other- 
wise given. 

A  low  span  iron  Keystone  structure  ;  deck,  sixty  feet  above  the 
water.  Masonry,  first-class.  Ten  panels,  Uf'j  feet ;  each  13i  feet  high. 
End  supporting  bars,  3  inches  square.  Then  follow  450  feet  of  trestle 
from  b  to  20  feet  high,  having  bays  12J  feet.  Seven  years  old ;  and  wil 
be  filled. 

Fiom  tlie  first  pier  in  the  water,  on  the  west  bank  of  the  river,  the 
track-stringers  and  floor  beams  are  of  jinch  iron,  15  inches  deep,  and 
flanges  4  inches.  There  are  16  panels,  lU  feet  each.  Floor  and  rib- 
bons us  usual.  The  upper  chord  .consists  of  two  plates,  20  inches  wide 
and  i  inch  thick,  connected  by  two  I  beams  and  two  channel  bars,  ^ 
inch  thick  and  9  inches  deep.  The  next  span  westward  is  a  Bollman 
Truss  of  9  panels,  12  feet  each.  The  long  bars  are  from  1  by  IJ  to  1 J  by 
2|  inches.  The  upper  chord  is  octagonal,  4  inches  in  size.  Track- 
stringers  are  double  I  beams,  12  by  4J  inches.  Then  follow  5  more  spans 
of  9  panels  each,  same  length,  Bollman  pattern.  "Vhen  next  come  34 
bays  of  trestle  work,  Irom  18  to  2H  feet  high,  and  12  feet  in  length  each- 
Each  bent  has  two  transverse  and  two  longitudinal  braces,  besides  two 
lateral  stays  set  in  di.igoiially.  Next  is  one  Bollman  Truss  of  like  dimen- 
sions with  the  preceding  Bollman. 

2.     Short  bniHch  lo  Marietta. 

The  road  bed  is  goud  and  in  good  condition,  and  the  track  is  fenced. 

This  consists  of  16  panels,  each  12J  feet,  and  is  28  feet  high  at  the 
highest  point ;  it  has  frame  bents  with  vertical  and  batter  posts,  but 
without  bracing  oi'  guards.  Flooring  as  the  preceding,  and  is  racked 
greatlv  for  want  of  support  by  the  missing  guard  rails. 

A  frame  trestle,  22  feet  high,  having  22  bays  of  12J  feet  each  ;  total, 
275  feet,     in  all  resjiccts  like  No.  1,  except  it  is  a  little  older. 

Trestle,  frame,  2.')U  feet  total  length  ;  31  feet  high  at  the  highest  i)oint. 
In  all  respects  like  No.  1.  It  is  7  or  8  years  old.  Some  timbers  have 
been  replaced,  others  should  be,  and  the  liridge  builder  assuied  me  that 
it  would  shortly  be  done. 

Eleven  bays  or  spaces  between  beiils,  all  12J  feet,  which  is  uniform 
on  this  branch.  Total  length,  137  feet ;  highest  point,  20  feet.  Some  of 
the  timbers  show  marks  of  deca}'.     There-are  good  guard  rails. 

Nineteen  bays,  237  feet;   19  feet  high  ;  very  similar  to  the  others. 

Frame  trestle,  48  feet  high  and  350  feet  long.  The  middle  third  is 
cross-braced,  and  the  highest  part  is  to  be  rebuilt  this  year.  It  has  two 
2  story  frame  bents,  and  heavy  long  umbers  and  sloping  braces. 
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Fourteen  bents ;  length,  175  feet,  total ;  is  8  or  10  feet  high ;  is  newer  No.  7. 
and  better  than  the  others. 

Is  a  large  stone  culvert,  and  is  as  substantial  as  can  be.  ^°-  *■ 

Short  span  of  25  feet  over  road  ;  sufiBciently  secure.  ^°-  ^■ 

Muskingum  river  bridge,  at  Marietta.    Three  spans,  Howe  Truss,  jJ'JJ's^'iJ^um 
and  two  approaches.    The  west  approach  has  2  twenty-feet  spans  over  river, 
a  roadway,  and  also  3  ten-feet  spans  about  8  feet  high. 

Iron,  Keystone ;  137  feet  long,  21  feet  high,  and  21  feet  broad  from  Next  to,toese, 
center  to  center.  The  posts  are  made  of  4  angle  or  channel  bars,  3  by  3 
inches,  and  f  inch  thick,  separated  at  2  inches  interval,  and  smaller  at 
the  end.  The  end  strut  is  composed  of  2  channel  bars  of  J-inch  iron) 
8  by  2  inches  flange,  and  plate  of  J-inch  iron  14  inches  broad.  The 
suspension  bars  at  the  end  of  the  1st  panel  are  2  channel  bars,  4^  by  1 
by  I  inches  thick. 

The  lower  chord  is  made  of  J-inch  iron,  9  inches  deep,  and  2.J  inches 
flange.  The  floor  beams  are  iron,  J-inch  thick,  double,  and  with  flange 
5  inches.  The  sustaining  bars  are  square,  and  in  the  1st  panel  from  the 
center  are  If  inches;  in  the  next  panel,  IHnches;'  in  the  third,  1|  inches; 
in  the  fourth,  11  inches.  The  counters  in  these  panels  are  1  inch,  1  inch, 
1^  inches,  and  H  inches.  The  upper  chord  is  like  the  end  posts  or  struts. 
The  vertical  bars  vary  from  jj  to  |  inch  thickness  by  3  inches  broad. 

Eighteen  panels,  10  feet  5  inches  each  ;  total  length,  200  feet,  very  Main  bridge, 
nearly.  Width,  18  feet;  height,  23J  feet  from  center  to  center  of  chord. 
The  chords  are  quadruple,  each  piece  being  9i  inches  thick,  and  16 
inches  deep  in  the  lower,  and  14  inches  in  the  upper  part.  The  floor 
beams  are  8  by  16  inches,  and  5  to  a  panel.  The  lateral  braces  are  5  by 
7  inches.    End  posts,  8  by  8  inches,  with  3  one-inch  iron  rods. 

The  main  braces  are  very  strong,  varying  from  8  b^  16  inches  at  the 
end,  to  6  by  16  inches  in  the  center  with  counters  from  6  by  12  to  7  by 
12  inches.  The  vertical  rods  are  triple  in  the  two  panels  nearest  the 
center,  and  are  1^  and  1|  inches  in  diameter ;  in  the  remaining  7  panels 
there  are  5  rods  each,  varying  from  1]  to  2|  inches. 

The  second  span  has  also  18  panels  with  size  of  timbers,  irons,  etc.,  -d  span, 
the  same  as  in  the  1st  span. 

Sixteen  panels,  each  10  feet  4  inches.     Tiie  braces  and  irons  are  3d  span, 
slightly  lighter  than  in  the  larger  spans  ;    paiiiculars  are  to  be  found  in 
the  smaller  books  herewith  returned. 

Is  a  frame  trestle  of  12^  feet  spans,  and  total  length,  75  feet.     The  East  approach, 
larger  part  of  it  is  about  17  feet  above  the  earth.    The  whole  structure 
is  to  be  classed  with  the  good  structures  of  the  kind. 

3.     Portsmouth  branch,  from  Portsmouth  1o  Hamden. 

Near  Portsmouth.  At  trestle  240  feet  long  ;  spans,  12^  feet;  timbers,  xrestle  No  l 
12  by  12  inches;  height  above  ground,  about  20  feet  at  the  highest  point; 
good,  but  destitute  of  guard  rails. 

About  2  miles  out.     Same  length  of  panel  as  all  trestles  on  this  road.  No.  2. 
viz.:  12J  feet;  total  length,  140  feet,  and  about  10  feet  high.     Ties  are 
loose ;  no  ribbons,  and  the  structure  is  poor,  but  not  immediately  dan- 
gerous. 

Munn's  Kun,  225  feet  total,  and  at  highest  point  25  feet  above  ground,  no.  3. 
In  the  middle  is  a  trussed  girder,  30  feet  long,  having  double  rods  of  3 
inches  diameter. 
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No.  4,  trestle.  Seventy-five  feet  long,  12  feet  high,  with  wooden  foundation  ;  not 

first  class. 
Condition  of  The  first  2  miles  from  Portsmouth  are  not  ballasted  ;    the  next  4 

miles  the  track  is  about  half  ballasted  with  slag.    Track  quite  rough  for 

four  miles. 
^°le.'  ^'^'°'°'  Total  length,  100  feet.     In  the  center  is  a  trussed  girder  30  feet  long, 

having  a  single  2-inch  rod  on  each  side.    These  are  heavy  8  by  9  inch 

ribbons,  properly  placed. 
1  mile  east  of         Howe  Truss.    Two  spans,  each  100  feet,  having  each  9  panels  of  11 

feet  length.    The  masonry  is  first  class,  and  the  bridge  is  sound,  although 

it  has  been  built  30  years.     Bridge  covered.    The  fioor  has  ties  o  by  8 

inches  at  intervals  of  10  inches.    The  floor  beams  are  7  by  13  inches, 

and  4  to  a  panel ;  the  track  stringers  are  10  by  10  inches.  .  The  lower 

chord  has  4  pieces,  13  inches  deep,  and  two  are  5  inches,  and  the  other 

two  6  inches  broad.    The  vertical  rods  are  in  pairs,  and  are  all  li  inches 

in  diameter.    The  main  braces  are  all  7  by  10,  and  the  counters  7  by  7 

inches. 
W.  approach.         The  west  approach  is  200  feet  long,  40  feet  high  ;  of  the  usual  form, 

but  without  braces ;  the  ribbons  are  good,  8  by  8  inches ;  timber  notched 

on  the  ties. 
East  approach.        The  east  approach  is  like  the  west  in  general ;  is  400  fett  long,  and 

2  years  old. 
1  mile  from  the         Another,  300  feet  long;  the  foundation  all  wood.    It  is  about  25  feet 
preceding.       above  ground,  and  strong  enough, 
jjo  g.  Is  140  feet  long,  and  is  in  all  respects  like  those  before  named  in 

span  and  timbers,  sufficiently  strong, 

One  hundred  and  forty  feet  long  with  2  trussedgirders,  30  feet  each, 

near  the  middle,  having  two  2-inch  rods  on  each  side.     Height,  about 

20  feet. 
.  One  hundred  feet  long,  15  feet  high,  with  one  trussed  girder  in  the 

Ballast  center.     At  this  point  there  is  no  ballast  for  a  mile  or  two. 

Chairs  "^^^  chairs  are  all  old-fashioned,  and  of  course  bad;    the  ties,  in 

many  places,  are  old  and  decayed. 
No.  12.  Three  bents  and  one  trussed  girder  of  the  usual  form  ;  12  feet  high. 

,,    ,.  Three  30  feet  trussed  girders,  (i  feet  high  ;  all  good. 

No.  13.  ■  o  J  o      J  n 

One  short  span  of  15  feet,  and  one  trus-sed  girder,  30  feet  long,  6  or 

No.  14.  <=  I  !r; 

8  feet  high. 

Two  30  feet  trussed  girders,  and  one  span  ot  15  feet,  all  (i  or  8  feet 
high. 
^^  jg  Like  15  in  all  respects. 

Like  15  also,  except  the  girders  are  5  iVet  shorter. 
One  span,  15  feet ;  one  25  feet  girder,  having  a  single  rod  on  each 
side ;  and  one  30  feet  trussed  girder,  with  double  rods. 
No.  19.  Four  panels,  50  feet  long,  and  8  feet  high. 

No.  20.  Same  as  No.  19. 

No.  21.  Same  as  No.  19,  except  it  is  10  or  12  feet  high. 

No.  22.  Is  62  feet  long,  and  10  feet  high. 

No.  23.  Is  75  feet  long,  and  12  feet  high  ;  all  of  these  in  fair  condition. 

No.  24.  Has  two  spans  of   12}  feet  each,  and  one  of  20  feet,  with  double 

track-stringers.    These  last  seemed  weak  when  subjected  to  the  weight 
of  the  locomotive. 
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Fifty  feet  long,  6  or  8  feet  high.  No.  25. 

Same  length,  and  a  little  higher.  No.  26. 

Same  as  25,  except  it  is  a  couple  of  feet  higher.  No.  27. 

Two  lients  of  12;  feet  each  ;  and  one  trussed  girder,  25  feet  long.        No.  28. 

Like  28,  except  the  trussed  girder  is  30  feet  long.  No.  29. 

Has  one  12J  feet  span,  and  two  25  feet  trussed  girders.  No.  30. 

Has  one  12i  feet  span,  and  two  30  feet  trussed  girders.  No.  31. 

Is  50  feet  long,  and  8  feet  high.  No.  32. 

The  first  station  east  of  Webster.    Trestle,  75  feet  long,  fi  feet  high.  No.  33. 

Same  height  as  No.  33,  but  only  50  feet  long.  No.  34. 

Two  bents,  and  one  25  feet  trussed  girder.  No.  85. 

There  followed  3  or  4  low  trestles,  40  feet  long;  all  strong  and  good.  Others. 

62  feet  long,  and  6  feet  high.  No.  36. 

Has  two  bents,  together  25  feet,  and  one  25  feet  trussed  girder.  No.  37. 

At  the  cross-roads,  10  miles  before  reaching  Jackson,  the  track  for  Bad  place, 
half  a  mile  is  in  bad  condition,  and  the  ties  are  rotten. 

100  feet  long,  8  feet  high  ;  3  miles  from  Jackson.  No.  38. 

Same  as  38.  No.  39. 

Near  water  station,  has  two  bents,  and  one  30  feet  trussed  girder.       No.  40. 

Has  three  beats,  and  two  30  feet  trussed  girders.  No.  41. 

Is  50  feet  long.  No.  42. 

Same  as  42.  No.  43. 

62  feet  long,  7  feet  high.  No.  44. 

Is  140  feet  long,  and  7  or  8  feet  high.    These  trestles  in  general  are  No.  45. 
all  that  can  be  desired,  but  being  so  low,  most  of  them  should  be  changed 
to  embankments. 

4.     Main  Line,  from  Hamden  westward  to  Blanchester. 

At  Richland  Furnace,  in  Vinton  county,  is  a  rock  tunnel,  300  feet  Tunnels, 
long;  and  two  short  arched  tunnels. 

This  is  a  deck  Howe  Truss,  60  feet  long,  and  10  feet  high,  14  feet  Bridge  Nn.  43. 
wide,  with  rods  from  1}  to  IJ  inches  diameter,  and  braces,  all  6  by  6 
inches.    The  chord  is  triple,  6,  8  and  6  inches,  respectively,  and  13  inches 
deep. 

Each  98  feet  long,  and  both  to  be  rebuilt  in  the  month  of  August,  Nos.  42  and  41. 
1881. 

Howe  Truss,  110  feet  long,  14  feet  wide,  and  20J  feet  clear  height,  xo.  40— near 
The  masonry  is  first  class.  There  are  10  panels,  each  10  feet.  The  rib-  Kaysville. 
bons  are  8  by  10  inches,  notched ;  the  tiooiing  is  6  by  8  inches,  and  4 
inclies  apart.  The  track-stringers  are  double,  and  5  by  12  inches.  The 
lower  chord  has  4  pieces,  6  by  14  inches;  the  upper,  12  inches  deep. 
The  main  braces  vary  from  8  by  9  inches  to  9  by  10  inches ;  the  counters, 
all  7  by  9  inches ;  the  rods  triple,  varying  from  1|  to  2  inches. 

An  exact  copy  of  40,  in  all  respects.  No.  39. 

Trestle  ;  three  30  feet  trussed  girders  ;  the  stringers  are  double,  and  No.  38. 
are  8  by  15  inches.     Besides  these,  there  is  an  extra  support  under  the 
end  of  the  ties.     Ribbons,  8  by  8  inches,  notched  ;  truss  rods,  2  inches; 
first  class  masonry. 

Two  spans,  Howe  Truss,' one  151,  and  one  149  feet  long,  of  usual  No.  37— Salt 
height  and  width.     The  main   braces  vary  from  7^  by  11  to  lOi  by  11 
inches.    The  vertical  rods  are  in  sets  of  three,  and  vary  from  I4  to  2J 
12  R.  R.  C. 
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inches.  The  lower  cliord  is  quadruple,  two  pieces  6J,  and  two  8  inches, 
and  all  15  inches  deep.  The  upper  chord  is  2  inches  less  deep.  The 
floor  is  very  good  and  close.  The  heavy  ribbons  are  notched;  lower 
laterals,  6  b)'  7  inches. 

Fink  deck  bi-idge  of  8  panels,  each  1 1  feet.  Total  length,  say  88  feet. 
Built  1879.  The  floor  beams  are  (i  by  12  inches,  and  are  10  inches  apart. 
The  lateral  cress-pieces  are  double  channel  bars,  6  by  2  inches  ;  tie  rods, 
diagonal,  1^  inches.  The  upper  chords  are  quite  hea\'y.  Posts  are 
Phcenix  column.  The  half-span  bars  are  4  by  i  inches  ;  the  quarter,  3 
by  5  inches;  the  eighth,  2i  by  |  inches.    Bridge  good. 

Halt  Howe  Truss,  built  in  187.5.  61  feet  long,  10  panels  of  about  6 
feet  each.  The  main  braces  are  from  ej  by  7j  to  7i  by  7.>  inches;  the 
counters,  all  5  by  6  inches.  The  chords  have  three  pieces,  two  51,  and 
one  8  inches  thick,  and  all  13  inches  deep.  The  upper  chord  has  the 
usual  2  inches  less.  The  rods  are  in  couples,  and  vary  from  1'  to  Ij 
inches. 

0  The  two  westernmost  spans  have  been  converted  into  trestles,  each 
having  5  bents  of  25  feet  each,  and  15  others,  at  each  end  of  the  struc- 
ture. The  rails  are  about  21  feet  above  ground  on  the  average.  The 
stringers  are  8  by  14  inches,  and  double  ;  the  ties,  6  by  8  inches,  at  10 
inches  intervals ;  ribbons,  8  by  10  inches.  Timbers,  12  by  12  inches. 
Truss  rods,  2  inches,  and  single.  The  masonry  might  have  been  first 
class,  but  owing  to  bad  bedding,  some  blocks  are  broken.  The  trestle 
is  good. 

The  bridge  proper  is  a  Howe  Truss  of  five  spans,  151  feet  each,  of 
the  usual  width,  clear,  14  feet;  and  clear  height,  2li  feet.  The  two  at 
the  ends  were  built  about  1877  or  1878.  The  middle  span  is  old,  and 
will  be  immediately  replaced.  A  description  of  one  is,  of  course,  a 
description  of  all.  In  each  span  are  16  panels,  9J  feet  each.  The  middle 
main  braces  are  7  by  11  inches,  and  vary  to  lOi!  by  11  inches.  The 
counters  are  all  8  by  11  inches,  except  those  in  the  end  panels.  The 
vertical  rods  are  by  threes,  and  are  IJ  inches.  These  increase  toward 
the  end  of  the  span — the  last  set  containing  5  rods,  of  which  three  are 
2J  inches,  and  two  IJ  inches.  The  floor  is  close  and  good.  The  track- 
stringers  are  double,  5  by  12  inches.  Lower  lateral  braces,  6  by  7  inches; 
the  tie  rods,  IJ  inches.  The  floor  beams  are  6  by  14  inches,  and  5  to  a 
panel.  The  lower  chord  has  four  pieces,  of  which  two  are  6^,  and  two 
8  inches  wide,  and  15  inciies  deep  ;  the  upper  clioid  being  the  same, 
except  the  depth  is  13  inches. 

;  This  is  a  Warren  or  triangular  truss  of  8  panels,  I3J  feet  each,  of  15 
feet  width,  and  height,  say  27  feet.  The  struts  are  Phcenix  columns 
of  8  inches  diameter.  The  ties  at  the  end  panels  are  ilouble,  and  are 
4  by  IJ  inches.  Those  in  the  middle  of  the  bridge,  sloping  from  the 
lower  chord  upward  and  outward,  are  plates,  8  by  J  inches,  with  angle 
irons,  2}  inches,  extending  the  whole  length.  The  cross  lower  lateral 
bracing  is  by  I  beams  and  diagonal  rods.  The  road  beams,  6  by  14 
inches,  at  intervale  of  one  foot.  The  upper  chord  is  similar  to  the  end 
struts.  The  lower  chord  has  two  I  beams  in  the  outer  double  panels, 
of  i-incli  iron,  12  inches  deep,  and  angle  irons,  2',  inches.  The  second 
triangle  has,  besides  these,  two  bars,  of  ij-inch  iron,  31  inches  deep.  The 
bridge  and  its  foundations  are  first  class. 
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This  is  a  Howe  Truss  of  8  panels,  9i  feet  each  ;  total  length,  84  feet ;  No.  32-bridge 

,  ,  "^,  .      ,  r  r,  1  o^'s""  "-he  road- 

wiQth,  14  feet;  height,  20.7  faet,  clear.     The  mam  braces  vary  from  7  i  way,  near  the 

by  9}  inches  to  8.J  by  9J  inches ;  the  counters  are  all  7  by  9  inches.  The  P^ceding. 
vertical  rods  are  in  pairs,  and  range  from  H  to  2  inches.  The  lower 
chord  has  4  pieces,  6  by  12  inches ;  the  upper,  the  same,  except  the 
depth  is  10  inches.  Floor,  8  by  5  inches,  and  5  inches  apart.  The  track- 
stringers  are  10  by  12  inches,  and  single ;  ribbons,  7  by  8  inches,  notched 
and  bolted  ;  road-beams,  6  by  14  inches,  at  intervals  of  21  inches.  The 
upper  and  lower,  laterals  and  diagonals  are  in  the  usual  style.  This 
bridge  seems  a  little  light  for  the  traffic  which  passes  over  it,  but  being 
short,  no  danger  is  to  be  apprehended,  except  in  case  of  an  extra  heavy 
load. 

A  low  Howe  Truss  of  2  spans,  54  feet  each.      The  braces  vary  from  No.  31— east  oi 
6  by  7i  inches  to  7i  by  7.J  inches;  all  the  counters  are  5  by  6  inches;  station,  6 
ribbons,  7  by  8  inches,  bolted  and  notched  ;  flooring,  6  by  8  inches,  and  "jjlffjcothe 
9  inches  apart ;  track  stringers,  10  by  10  inches ;  laterals  as  usual ;  the 
ro.id  beams  are  6  by  13  inches,  and  2  feet  apart ;  the  chords  are  triple, 
the  pieces  being  5,  8,  and  5  inches  wide,  and  12  inches  deep ;  the  upper 
being  only  11  inches  deep. 

The  bridge  sunk  considerably  under  a  passing  train,  and  I  judge 
that  it  is  hardly  strong  enough  ;  a  heavy  load  might  cause  disaster. 

Half  a  mile  or  so  east  of  the  preceding  is  a  trestle-work  hQ  feet  long.  Trestle. 
4  frame  bents,  12  feet  high,  with  track  stringers  12  by  13  inches;  floor, 
ribbons,  and  lateral  bracing  as  the  preceding. 

Low  Howe  Truss,  in  all  respects  like  No.  31,  just  given,  except  it  is  No.  so— west 
stronger.     At  each  end  is  an  approach  20  feet  long,  supported  by  frame      Anderson  s. 
bents. 

The  west  approach  to  the  main  bridge  is  a  low  Howe  Truss  of  two  S^'^^'F?.''?^* 
spans,  clear  height  7i  feet ;  10  panels,  each  5i  feet.  The  main  braces  cieek. 
vary  from  liJ  by  Ih  inches  to  7.1  by  7^  inches ;  the  counters  are  6  by  6 
inches ;  the  rods  are  in  pairs,  and  vary  from  1|  to  li,'  inches ;  road  beams, 
6  by  14  inches,  and  21  inches  apart;  upper  chord,  triple,  5 J,  8,  and  54 
inches  broad,  and  11  inches  deep ;  the  lower  chord  is  1  inch  deeper  ; 
track  stringers,  5  by  10  inches,  double  and  notched  ;  floor,  8  by  6  inches, 
at  6  inches  distance  ;  ribbons,  Ti  by  9J  inches,  notched  ;  chord,  covered 
with  tin  ;  the  abutments  and  piers  are  good. 

This  has  two  spans  of  11  panels,  10  feet  each,  usual  height  and  Main  bridge, 
width,  and  covered.  In  the  east  span  the  counters  are  all  ti  by  9  inches  ; 
the  mains  vary  a  Itttle,  but  are  all  very  nearh'  7  by  10  inches ;  the  ver- 
tical suspension  rods  are  in  couples,  and  vary  from  1^  to  IJ  inches;  the 
lower  chord  in  both  spans  consists  of  4  pieces,  6  by  14  inches ;  the  upper, 
6  by  12  inches;  the  track  stringers  are  double,  5  b)'  10  inches;  flooring, 
6  by  8  inches,  at  6  inches  interval ;  ribbons,  11  by  9i  inches,  notched ; 
lateral  braces,  usual  size  ;  the  road  beams  in  the  east  span  are  7  by  12* 
inches,  aud  2A  feet  apart;  those  in  the  west  span  are  6  by  14  inches, aud 
2  feet  apart.  The  long  end  of  the  west  span  is  re-enforced  by  two  iron 
rods  and  stirrups. 

Howe  Truss,  not  very  old — uncovered.     It  has  11  panels  of  10}  feet  No.  28,  a  mile 
e.ich  ;  height  and  width  same  as  usual ;  main  braces  vary  from  (i  by  9  w'es"."  ""^    ^' 
to  8  by  10  inches;  the  counters  are  all  6  by  9  inches  ;  lower  chord  has  4 
pieces,  6  by  13  inches  ;  the  upper  4  pieces,  (J  by  13  inches;  track  stringers 
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No.  27,  North 
Fork  of  Paint 
creek. 


Iron  bridge, 
unusual  pat- 
tern. 


are  4\  by  10  inches,  and  double,  and  notched  on  the  road  beams;  lateral 
braces  as  usual ;  the  floor  is  8  by  10  inches,  and  at  intervals  of  10  inches. 
Five  castings  on  the  north  chord,  and  four  on  the  south  chord  are 
crushed  and  useless. 

This  bridge  is  bad,  and  should  be  shortly  replaced.  The  west  ap- 
proach consists  of  four  32-feet  trussed  girders,  double,  7  by  14  inches ; 
double  rods,  2  inches;  cross-braced  skew  frame  of  12  inch  oak,  12 
feet  high. 

Good  abutments  and  pier.  The  west  approach  is  10  feet  high,  and 
the  bents  are  12  feet  apart,  and  8  panels.  The  track  stringers  are  oak, 
and  double,  except  in  two  spaces  (where  they  are  12  by  12  inches), 
and  are  7  by  12  inches ;  the  ribbons  are  7  by  9  inches,  and  notched. 

The  main  bridge  is  of  a  peculiar  structure,  unlike  anything  else 
seen  in  the  State.  It  has  10  panels,  each  14')  feet,  is  ISJ  feet  in  clear 
breadth,  and  28  feet  high.  The  road  beams  are  6  by  14  inches,  and  15 
inches  apart ;  the  ribbons  are  8  by  10  inches,  and  notched ;  the  end 
struts  and  all  the  posts  are  Phoenix  columns,  varying  from  6  to  9  inchf  s 
in  diameter.  The  upper  and  lower  bracing,  the  vertical  suspension 
members,  and  the  sway  bracing,  can  not  well  be  given  in  words.  In 
place  of  more  description,  reference  is  made  to  page  28,  book  2,  accom- 
panying this  report,  for  pencil  sketches  of  the  parts  spoken  of.  The 
chord  in  the  double  end-panel  consists  of  double  |  inch  channel  bars, 
12  inches  deep,  with  flanges  3  inches  wide,  the  two  being  set  at  13  inches 
clear  interval.  The  next  double  panel  has  the  chord  re-enforced  by  two 
f  inch  bars,  3  inches  deep ;  the  nest  panel  is  also  re-enforced  by  two 
bars  li  inches  thick  and  3  inches  deep.  I  deem  it  one  of  the  best 
bridges  in  the  State. 

It  should  have  been  stated  that  the  vertical  suspension  bars  in  the 
middle  of  the  double  panels,  are  of  I  inch  iron,  21  inches  wide. 

Howe  Truss  of  10  panels,  each  11  feet,  14  feet  wide,  19.^  high  in  the 
clear ;  good  stone  abutments.  The  bridge  is  covered.  The  main  braces  . 
vary  from  6  by  9  to  8  by  10  inches  ;  the  counters  are  all  6  by  9  inches. 
The  vertical  suspension  rods  are  in  pairs,  varying  from  IJ  to  1|  inches. 
At  the  two  joints  next  to  the  abutment  at  each  end,  two  additional  sus- 
pension rods  have  been  added,  1  and  I4-  inch  in  diameter,  respectively. 
Road  beams,  6  by  13  inches,  2  feet  apart ;  the  lower  chord  has  four 
pieces,  6  by  13  inches ;  the  upper  chord  is  11  inches  deep:  the  track 
stringers  are  4^  by  10  inches  double,  and  notched  on  the  road  be.ims ; 
the  flooring  is  3  by  8  inches,  at  intervals  of  1  to  IJ  feet ;  the  floor  is  con- 
sequently bad,  and  there  are  no  guard  rails  of  any  kind  ;  the  lateral 
bracing  is  of  the  usual  form  and  strength.  The  bridge  is  not  good,  and 
should  be  watched  carefully,  and  be  soon  rebuilt. 
No.  25,  Vjmile  Iron  plate  girder,  36  feet  long,  with  stone  abutments,  all  most  ex- 
w.ofRoxabellgg^jgjjj 

No  24  imile  ^ink  Truss,  100  feet  long,  .54  feet  above  the  creek.  •  There  are  long, 

e.  of  Lyndon,  deep  fills  on  both  approaches,  and  two 'Stone  arches  of  about  20  feet 
span  at  each  end  of  the  main  bridge.  I  found  it  impossible  to  take  any 
measurements.  The  bridge  is  a  deck  bridge,  and  there  were  neither 
ropes  nor  ladders  whereby  the  structure  could  be  reached.  The  flooring 
is  all  right,  and  there  is  proper  protection  in  case  of  derailment  of  cars. 
The  bridge  seems  good  and  strong. 


No.  26,  1  mile 
east  of  Roxa- 
bell.  over  Lit- 
tle Creek. 
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Half  Howe  Truss;  8  panels,  6  feet  each;  7J  feet  clear  height;  J^^^f,;^®*^ 
breadth,  14  feet.  The  braces  are  5  by  6  and  7  by  7 J  inches;  the  rode  the  west. 
in  pairs,  and  vary  from  IJ  to  IJ  incues ;  the  lower  chord  has  3  piecesi 
5,  8,  and  5  inches  wide,  and  13  inches  deep ;  the  upper  differs  in  the 
usual  way  ;  the  road  beams  are  6  by  13  inches  ;  the  track  stringers  are 
10  by  12  inches,  broadside  up,  and  notched  3  inches  on  the  floor  beams ; 
flooring,  6  by  8  inches,  and  1  toot  apart ;  ribbons,  8  by  10  iuclies, 
notched,  and  full  bolted.  There  is  a  20  feet  approach,  at  each  end  of 
the  bridge,  supported  by  frame  bents.  Here  the  stringers  are  12  by  14 
inches,  and  are  placed  broadside  up.    Structure  sufficiently  strong. 

Part  trestle  and  part  regular  Howe  deck,  over  800  feet  long  and  54  no.  22,  Paint 
feet  above  the  bed  of  the  stream.  In  course  of  renewal  ;  over  500  feet  Greenfield, 
of  new  trestle  completed  when  the  examination  was  made  in  July.  The 
stone  piers  are  50  feet  apart,  and  between  these  a  frame  base  is  made 
for  intermediate  bents.  The  piers  are  built  to  such  a  height  that  40  feet 
only  remain  for  the  framework  of  the  trestle.  These  bents  are  double 
story,  each  20  feet,  with  vertical  and  batter  posts,  and  braces  between 
the  vertical  and  the  batter  posts.  The  base  of  the  frame  bent  is  20  feet 
from  side  to  side,  the  timber  being  all  foot-square  oak.  At  the  top  of 
the  lower  story  there  are  foot-square  longitudinal  braces  firmly  bolted 
to  the  vertical  posts,  and  to  each  other.  The  bays  are  thus  made  25  feet 
lengthwise  of  the  road.  Abutting  on  the  aforesaid  longitudinal  pieces 
are  braces  extending  each  way  to  the  middle  of  the  25  feet  span,  and 
supporting  a  swinging  cap.  The  intervals  between  the  center  of  the 
supports  is  12J  feet.  There  are  also  the  usual  track  stringers,  floor- 
beams,  flooring,  and  guard  rails.  Tlie  structure,  as  far  as  completed,  is 
exceedingly  strong — much  better  than  any  bridge  ever  before  at  this 
place. 

Sixty-four  feet  above  the  bed  of  the  creek,  it  is  10  feet  wide  ;  has  ?''-|^\J^\°'' 
floor  beams  6  by  13  inches,  11  inches  apart ;  there  are  four  panels — the  creek. 
main  bars  are  double  J  inch  bars,  4  inches  deep  ;  the  i  bars  are  2|  by  3 
inches.    The  ribbons  are  heavy,  and  are  notched  down  and  bolted  ;  the 
cross-bracing  is  bj'  small  channel  bars.    Bridge  good. 

Four  Howe  trusses,  two  of  them  low  or  half ;  the  other  two  of  ordi-  No.  20,  Rattle- 
nary  height.  Of  the  former,  one  is  30,  the  other  50  feet  deck.  The  long  snake,  at  Mon- 
span  has  7  panels  each  10  feet ;  breadth  11  feet.  The  main  braces  vary 
from  6  b)  8  inches  to  7  by  8^ ;  the  counters  are  6  by  7  inches.  The  rods 
are  in  couples,  and  vary  from  IJ  to  2^  inches.  The  lower  chord  has  the 
usual  four  pieces  5.]  inches  wide  and  11  deep  ;  upper,  same,  excepting 
this,  that  the  two  middle  sticks  are  replaced  by  a  solid  stick.  The  floor 
beams  and  flooring,  and  lateral  bracing,  as  usual.  In  each  span  there 
are  sway  braces.     Masonry  good. 

Two  spans.  Fink  deck,  and  50  or  60  feet  above  the  creek.  In  each  No.  19,  Lee's 
span  are  8  panels  of  16  feet  each.  The  4  main  bars  are  4  by  1  inch  ;  the  ''''^^^■ 
J  bars  are  3-}  by  f  ;  the  J,  2|  by  f  inch.  The  cross-braces  are  double 
channal  bars  6  inches  deep  with  2  inches  flange.  The  middle  post  is  25 
feet  long  ;  the  half  post,  20  ;  the  quarter,  10  feet.  The  top  chord  is  16 
inches  diameter,  and  is  octagonal.  The  fioor  beams  are  6  by  15  inches, 
and  are  placed  6  inches  apart.  The  ribbons  are  8  by  10  inches,  and 
notched. 
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5.  Hillsboro'  Branch,  from  Blanchester  to  Hillsboro'. 
No.  1  Wcstbo- 

ro',' built  1876.         Halt  Howe  truss,  deck  ;  span  48  feet ;  8  panels,  each  6  feet ;  8  feet 

high,  14  wide.    Top  chord  three  pieces,  .51,8,  and  51,  and  13  inches  deep; 

lower,  11  inches  deep.    Main  braces  vary  from  6  to  TJ,  to  7J  by  7i  inches ; 

the  counters  are  5  by  9  inches.    The  lateral  and  sway  braces  all  6  by  6 

inches.     Floor  beams,  6  by  14.     Rods  in  pairs,  from  U  to  1|  inches.   The 

abutments  are  high,  and  considerably  cracked  ;  stone  piers  have  been 

built  up,  on  which  the  bridge  rests. 
Turtle  creek 
187.5.  '  Howe  half  truss,  10  panels,  S^V  feet  each  ;  total  61  feet.    Width,  14 

feet;  7J  high.     Lower  chord  consists  of  three  pieces,  5J,8,  arid  .5-2  by  13 
inches  ;  upper,  4  inches.    The  timbers  are  the  same  size  as  in  the  pre- 
ceding, except  the  floor  beams  are  only  13  inches  deep.    The  floor  is 
open,  and  there  are  no  guard  rails, 
burg  on  mils-         '^^'^  trussed  girders,  each  37  feet  long,  with  triple  2-in.  rods.   String 
E°t°'r'd^h''?'   pieces  15  by  8  inches,  and  double.     Floor  covers  half  the  space— good. 
by  mistake.      The  ribbons  are  heavy.     Half  a  mile  away  is  a  30  feet  trussed  girder,  of 
notier.  similar  construction. 

All  these  abutments  are  stone,  and  are  good. 

Remark.  The  greater  part  of  this  branch  road  is  fenced,  but  the  ditches  are 

neglected  and  overgrown  with  weeds  and  grass. 

6.  Main  Line,  from  Blanchester  westward. 

No.  18.  trestle  Trestle,  8  or  10  feet  high,  400  feet  long,  width  25  feet.    Trussed 

w.  of  Vienna,    girder;  frame  bents,  close,  good  floor  ;  heavy  notched  ribbons.    Secure. 

Another,  2y  Another  trestle  175  feet  long,  6  to  10  feet  high  ;  3  trussed  girders,  each 

miles  further.  25  feet,  with  double  2-inch  rods.     Evei^thing  good. 

Near  Farmers'         ^'^y^  ^40  feet  long,  from  8  to  15  feet  high  ;  timbers  12  inches  square. 

Station.trestle.  Double  stringers,  8  by  14  inches  ;  close  floor  ;  good  ribbons 

O'Bannon  cr'k.        Half  Howe,  two  spans,  each  60.\  feqkj,  10  panels  ;  7]  feet  high  ;  lower 

Built  1878.        chord  6,  8,  ti  inches  by  13  ;  upper,  11  inches.    Braces,  from  6i  by  8  to  7h 

by  8  ;  counters  and  laterals,  6  by  6 ;  rods,  in  pairs,  1|  to  IJ  inches  ;  fl,oor 

beams,  6  by  14  inches.     Close  floor — good  abutments  in  all  these. 

No.  16,0'Ban-  Howe,  2  spans,  each  8  panels,  8|  feet  each  ;  total,  69  feet.    Breadth 

■  14  feet,  height  20J  feet.     Lower  chord  has  four  pieces,  two  5J  and  two  6 

inches,  and   13  inches  deep.    The  upper  chord  is  the  same,  except  the 

depth  is  11  inches.     Main  braces  from  7  by  8.1  inches,  to  8i  by  8.^  inches  ; 

counters,  7  by  8  inches  ;  rods  double,  and  from  1]  to  2  inches.     Lateral 

braces  and  ties  as  usual ;  floor  beams,  6  by  14  inches. 

East  span,  half  Howe  ;  10  panels,  each  5}  feet.    Timbers  same  size 

as  in  No.  1  on  Hillsboro'  branch,  mentioned  above. 

No.  15, 0'Ban-  Two  spans,  each  61  feet,  in  all  essentials  the  same  as  No.  17. 

non  cr'k.  1879. 

Two  spans,  Howe  tru.s8,  each  8  panels,  93  feet,  14  feet  wide,  20;  feet 

creek.'  1879.^     bigli  >  bottom  chord  four  pieces  6  by  13  inches ;  upper  has  depth  of  11 

inches ;  main  braces  vary  from  7  by  9J  to  8J  by  9J  inches ;  counters  all 

8  by  8  ;  rods,  in  pairs,  li  to  2  inches.     Usual  lateral  bracing  ;  floor  beams 

6  by  14  inches.    Fair  bridge. 

No  13  same  Howe  truss,  two  spans,  each  68  feet ;'  lower  chord  four  pieces,  two 

creek.  5j^  t^o  6  inches  by  13.    Other  measures  same  as  No.  17,  above. 

No  12  Little  Three  equal  iron  spans.  Keystone  build,  19.1  feet  high,  14  wide  • 

Miarni,  at        g  panels,  15  feet  each.    The  end  batter  post  or  strut  consists  of  a  plate 

2  inch  thick  by  15  inches  wide,  and  two  channel  bars  9  inches,  with 

flanges  2J  inches.     In  the  panel  next  the  middle  point  the  suspension 
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inclined  bars  are  double,  and  are  If  inches  square  ;  in  the  second  panel 
1|  inches  square,  in  the  next  2J  inches  square.  The  counter  in  the  panel 
next  the  middle  of  the  bridge  is  a  single  square  bar  If  inches  ;  the  ad- 
joining panel  IJ  inches,  and  in  the  third  panel  1  inch  square.  The  posts 
are  (j-inch  Phoenix  columns,  of  i -inch  iron.  The  suspension  rods  in  the 
double-end  panel  are  Ij  inches  square,  and  double.  The  center  of  the 
lower  chord  is  composed  of  four  pieces  of  |-inch  iron,  6  inches  deep  ; 
the  adjoining  panel  has  two  bars  IJ  inches  by  5;  the  next,  two  pieces  4 
inches  by  1 ;  the  last  panel,  two  pieces  2  inches  square.  The  pins  are  3J 
inches.  The  road-beams  are  two  ^-inch  I  beams  15  inches  deep,  with 
flanges  4.2  by  1  inch.  The  track-stringers  are  also  double-I  beams  of  |-in. 
iron,  10  inches  deep  by  4  inches  in  the  flange.  The  west  pier  is  slightly 
damaged  by  ice.    Bridge  good. 

Howe  truss,  10  panels,  8  feet ;  14  feet  wide,  20J  high  ;  chord,  four  g^tion^^i^g  ^' 
6-inch  pieces,  13  inches  deep  in  the  lower,  and  17  in  the  upper  ;  main 
braces  vary  from  7i  by  9  to  8J  by  9  inches ;  counters  all  8  by  8  inches. 
Laterals  and  floor  and  masonry  all  good.    There  is  a  short  approach  of 
two  panels  12J  feet  each,  strong. 

Baltimore  Bridge  Co.,  Fink  ;  (  

floor  beams  14  inches  apart.  In  all  essentials  the  same  as  No.  19,  Lee's  ^*™- 
creek.  The  east  approach  to  the  bridge  is  a  trestle  from  25  to  32  feet 
high,  and  300  feet  long  ;  track  stringers  double,  7  by  13  inches  ;  heavy 
guard  rails,  and  excellent  masonry. 

Half  Howe  truss;  8  panels,  6J  feet;  total  length,  52  feet;  7^  feet  No.9,Madis'n. 
high.    All  the  timbers  have  the  dimensions  of  No.  1,  Hillsboro'  branch, 
above  given. 

Three  trusses,  side  by  side ;  double  track  ;  8  panels,  5|  feet  each,  7J  No. 8. 
feet  high  ;  triple  lower  chord,  6,  8^,  and  6  by  13  inches  ;  upper  chord,  11 
inches  ;  rods  from   IJ  to  If  inches;  main  braces  from  6  by  8,  to  8  by  8 
inches  ;  counters,  5  by  6  inches,  and  laterals  6  by  6  inches ;  floor  beams, 
6  by  14  inches. 

Two  Howe  trusses  side  by  side,  8  panels,  10  feet  each  ;  total  length.  No.  7,  Miami 
Slj  feet ;  14  feet  wide,  2li  feet  high,  center  to  center  ;  mains,  8  by  10, 
counters,  7  by  8  inches.    The  lower  chord  has  four  pieces  6,  7,  7,  and  6 
inches  wide,  14  inches  deep  ;  the  upper  is  2  inches  less  deep  ;  rods  from 
li  to  If  inches. 

No.  6,  same  as  No.  8  above.  No.  6,  same  as 

Double  iron,  8  panels,  lOi  feet,  21  feet  high,  25  feet  wide  ;  pins,  2|  No.  8.  above, 
to  3  ii.ches ;  masonry  go6d  ;  the  chord  in  the  double  end  panel  consists 
of  two  bars,  4  inches  by  1  ;  in  the  next  two  panels  there  are  four  bars 
4  inches  by  1.  The  columns  are  Phoenix,  7,  7,  8,  and  9  inches,  respect- 
ively. Suspension  bars  crossiug  the  two  panels  next  the  center  of  the 
bridge,  are  4  by  1^-  inches;  the  corresponding  counter  is  Ij  square. 
The  suspension  members  in  the  next  outward  panel  are  5  by  IJ  inches. 
The  double  vertical  suspension  bars  are  3  by  1  inch  in  the  end  panel. 
The  stirrups  are  If  inches  square  ;  flooring,  6  by  6  inches;  ribbons,  9  by 
10  inches.  The  track-stringers  are  7  by  15  inches,  and  double.  The 
road-beams  are  double  ;  channel-bars  12  inches  deep,  with  a  3-inch 
flange,  and  are  trussed  by  two  4  by  1-inch  bars.  u^ji  creek  ^' 

The  north  side  is  8  panels  like  No.  5,  only  lighter;  side  by  side  with  crowing. 
this  is  the  south  side.    Through  Fiik,  106  feet  long,  14  broad,  and  21 
feet  higii.    Posts  are  Phosnix  columns,  6  and  8  inches  in  diameter.    The 
\  length  bars  are  3  by  J  inches,  and  are  double  ;   the  J  bars  are  2i  by  | 
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No.  3,  Coler- 
ain  pike ;  2 
Bide  by  side. 


No.  2,  street 
bridge. 


No.  1,  in  Cin- 
cinuati,  over 
roadway. 


inches,  also  double ;  and  the  J  bars  are  2  by  J  inches.  There  are  diago- 
nal or  bridging  braces  above  and  below.  The  chord  is  of  |-inch  iron  I 
beam,  12  inches  deep. 

Iron.  Unusual  form  ;  82  feet  long.  The  end  strut  is  substantially 
a  Phcenix  column,  9  inches  diameter.  The  lower  chord  has  2  channel 
bars  of  i-inch  iron,  12  inches  deep.  The  bridge  height  is  20  feet,  the 
breadth,  14  feet.  The  long  double  panels  have  two  diagonals ;  the  upper 
half  of  the  two  are  pinned  together  at  the  center  of  the  double  panel; 
the  lower  half  of  each  diagonal  is  a  single  piece  1^  inches  square.  From 
this  center  pin  there  also  hang  two  suspension  bars  of  5-inch  iron  2J 
inches  wide.  The  vertical  suspension  rods  in  the  end  double  panel  are 
of  the  same  dimensions.  The  upper  chord  is  a  Phanix  beam.  The  road 
beams  are  of  the  usual  size  and  strength.  For  a  rougii  sketch  of  the 
method  of  joining  the  parts,  reference  may  be  made  in  boolc  No.  4,  here- 
with submitted. 

The  companion  bridge  is  a  Fink  truss  of  the  same  length,  breadth, 
and  height.  The  posts  are  Phcenix  columns.  The  chord  is  composed  of 
2  channel  bars  of  i-inch  iron,  12  inches  deep  with  4  inches  flanges.  The 
end  pin  is  3  inches  in  diameter.  There  is  the  usual  horizontal  bracing 
in  a  skew  bridge.  The  J  bars  are  of  §-inch  iron,  and  are  2i  inches  deep ; 
the  i  bars,  of  the  same  size ;  the  i  bars  are  of  J-inch  iron,  and  are  li 
inches  deep. 

In  this  iron  truss  the  diagonals  all  cross  two  panels,  as  shown  in  the 
sketch  on  page  62,  book  4.  There  are  12  panels;  total  length  of  bridge, 
145  feet.  Breadth,  15  feet ;  height,  27  feet ;  six  to  9  in.  Piiceuix  columns. 
The  track  stringers  are  I  beams,  15  inches  deep  with  4-inch  flanges; 
the  road  beams  plate,  20  inches  wide,  with  4-inch  angle  irons.  The 
stirrups  are  double,  and  are  2  inches  square.  Floor,  good ;  ribbons, 
heavy.  In  the  6th  panel  from  the  end,  one  of  the  two  middle  panels, 
the  chord  is  composed  of  4  bars  4  inches  deep,  and  IJ  inches  thick.  The 
5th  panel,  same  number  and  depth,  but  IJ  inches  thick.  The  4th  panel, 
same  number  and  depth,  but  only  1  inch  thick.  The  third  panel  has 
two  bars  4  inches  deep,  by  IJ  inches  thick;  the  2J  panel  has  2  bars  of 
|-inch  iron,  3  inches  deep.  The  first  panel  has  two  J-iuch  bars,  6  inches 
deep,  bridged  together  for  tlie  usuaj^  strains.  The  suspension  members, 
which  pass  from  the  outer  end  of  the  1st  panel  at  the  top  to  the  inner 
end  of  the  1st  panel  of  the  truss  below,  are  two  bars  3  inches  wide,  and 
I4-  inches  thick  ;  the  bars  running  also  from  the  end  of  the  upper  chord 
to  the  lower  chord  across  the  first  and  second  panels,  have  the  same 
depth,  and  are  1 J  inches  thick.  The  next  two  parallel  to  the  last  named 
bars  are  3  inches  deep,  and  1  inch  thick  ;  the  next  3  by  -fs  inches ;  the 
last  parallel  bars  in  the  halt'  length  are  really  double  l§-inch  rods.  The 
pieces  which  play  the  part  of  counters,  are,  from  the  center  outwards, 
If,  li,  1,  1,  and  1  inches,  respectively.    Bridge,  firm. 

There  are  3  bridges  side  bj'  side.  The  one  on  the  west,  is  a  J  Howe 
truss,  64  feet  total ;  10  panels,  6J  feet  long,  14  feet  wide,  7i  feet  high. 
The  lower  chord  is  triple,  5,8,  5  inches  broad,  and  13  inches  deep  ;  the 
upper  chord,  11  inches  deep.  Main  braces  from  6i  by  7.]  to  7^  by  7i 
inches ;  counters,  5  by  6  inches.  Lateral  braces,  6  by  6  inches ;  rods,  1 
inch.  Floor  beams,  6  by  14  inches,  3  to  a  panel.  The  track  stringers  are 
12  by  12  inches.  The  floor  beam^are  suspended  by  2  1-inch  iron  rode. 
There  are  no  guard  rails. 
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The  east  side  is  a  plate  girder  4f  feet  deep.  The  top  plate  isof  i-inch 
iron,  10  inches  wide,  re- enforced  by  3  otliersin  the  usual  way,  by  oflsets; 
these  being  of  |-incli  iron,  and  12  inches  wide.  The  topmost  piece  is  8 
feet  long;  the  second,  28  feet;  the  third,  40  feet  long.  Width  of  bridge, 
14  feet ;  length,  64  feet.  Floor  beams,  6  by  15  inches  at  7  inches  interval. 
The  rails  are  laid  directly  on  the  floor  beams.  There  are  double  ribbons 
on  both  sides ;  the  outer  one,  10  by  9  inches,  the  inner,  6  by  8  inches, 
and  notched.  The  lower  braces  are  24  by  2J-inch  angle  irons.  There 
are  also  diagonal  angle  iron  braces  4  by  4  inches,  J  inch  thick. 

The  middle  bridge  is  of  the  same  length  as  the  other  two,  is  20J  feet 
high,  28  feet  wide,  and  has  a  double  track  crossing  it.  The  track  string- 
ers are  double  I  beams  of  .l-inch  iron,  10  inches  deep  with  flanges  4 
inches  There  are  also  beams  under  the  ends  of  the  ties,  7  by  14  inches. 
The  ribbons  are  7  by  9  inches,  and  notched  ;  the  flooring  is  6  by  6  inches, 
and  at  intervals  of  5  inclies.  The  floor  beams  are  hollow,  rectangular 
tubes,  24  inches  deep,  and  12  inches  wide  ;  the  upper  and  lower  plates 
being  1  inch  thick.  The  top  chord  is  hexagonal,  6  inches  on  a  side ; 
under  the  lower  chord  is  a  perforated  I  beam  to  resist  thrust,  8  by  3 
inches  flange.  The  end  struts  are  8  inches  hexagonal  hollow  beams  of 
|-inch  iron ;  the  lower  chord  has  two  bars,  4i  by  1  inches ;  the  middle 
post  is  8  by  8  inches  Phoonix  column.  The  double  bars  running  from 
the  end  of  the  upper  chord  to  the  inner  end  of  the  1st  double  panel,  are 
2  by  5  inches ;  those  starting  at  the  same  point,  and  running  one  panel 
further  towards  the  center,  are  2|  by  1  inches.  The  counter  to  the  first 
set  is  a  single  bar,  2  by  1  inches. 

The  main  track  of  the  road  is  in  good  condition,  as  regard  lallast 
and  fencing,  and  is  clean  and  well  kept. 

III.     Cincinnati,  Hamilton,  &  Dayton  Railroad. 

1.     Main  line,  from  Cincinnati  to  Hamilton. 

Double  Howe  Truss,  of  16  panels,  9 J  feet  each.    Each  passage  way  is  creek,  Cincin- 
14  feet  wide,  and  21i  feet  high.    This  bridge  is  propped  under  every  °'^''- 
joint,  and,  of  course,  is  bad,  and  will  be  shortly  replaced.    There  is  an 
east  approach  of  8  panels,  10  feet  each,  and  20  feet  above  ground  at  the 
highest  point.    These  two  stone  arches  together  extending  75  feet ;  the 
floor  is  all  right.    The  measurements  are  given  on  page  71,  book  4. 

On  this  road  all  the  ribbons  are  3h  by  5  inches,  and  bolted  at  inter- 
vals of  4  feet ;  all  the  flooring  is  4  by  10  inches,  and  set  at  2  inches  apart; 
all  the  floor  beams  are  7  by  14  inches,  and  five  to  a  panel ;  all  the  track 
stringers  are  12  by  14  inches;  all  the  tie  rods,  1}  inches;  all  the  lower 
laterals  are  6  by  7  inches. 

This  fact  is  stated  here  once  for  all. 

Howe  Truss     7  panels.  Hi  feet;  total  length,  85  feet,  14  feet  wide,  N9. 3, Cum- 
22  feet  high.    The  main  braces  vary  from  9  by  12  to  11  by  12  inches;  J^^?*'""^- 
the  counters  are  all  8  by  9  inches ;    the  vertical  rods  are  from  2  to  2;i 
inches,  and  are  in  threes. 

Two, spans;  double  Howe;  10  panels,  lOJ  feet;  110  feet,  total;  14No.4,Fair 
feet  wide,  22  feet  high  ;  covered.    The  main  braces  vary  from  8  by  10  to  1379 
9  by  10  inches;  the  counters  are  all  8  by  9  inches  ;  the  rods  are  in  sets 
of  three,  and  vary  from  l}to  2  inches.    The  chords  in  one  span  are  7. 
8,  8,  and  7  by  14  inches  in  one,  and  about  i  an  inch  less  in  the  other. 
Upper  chord  is  12  inches. 
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The  pier  is  somewhat  damaged  by  the  ice,  but  is  protected  by  piles 
in  V  shape.    Bridge,  good. 

Same  as  No.  4 ;  covered.  Also  a  trestle  7  spans,  15  feet;  caps,  12  by 
14  inches;  posts,  14  by  14  inches,  on  sills  5  feet  deep  in  the  ground 
say  15  feet  high. 

Half  Howe;  10  feet  high;  9  panels,  6  feet;  total  length,  60  feet; 
width,  14  feet.  Sides  covered,  double,  skew.  The  masonry  is  good. 
Lower  chord  triple,  6,  8  and  ti  inches  by  14  ;  upper,  2  inches  less. 

Howe;  ten  panels,  lOJ  feet;  total,  112  feet;  width,  14;  height,  22, 
from  center  to  center ;  covered.  Same  as  No.  4  in  all  essentials. 
Masonry  is  good,  of  6  inch  stone. 

2.  Cincinnati,  Hamilton  and  Indianapolis,  from  Hamilton  to  Oxford. 
Half  Howe ;  street  bridge  in  Hamilton,  near  east  end  of  viaduct ;  12 

panels,  6  feet  each.  Lower  chord  triple,  f>,  8  and  6,  respectively,  15 
inches  deep ;  upper  chord,  12  inches  deep.  Rods  in  pairs,  and  vary 
from  1 J  to  2  inches.  Three  fioor  beams  to  a  panel;  mains  all  8  by  9; 
counters,  5  by  6  inches.    Five  or  six  years  old. 

Howe-deck;  4  spans,  IH  panels  each,  and  each  panel  lOJ  feet; 
breadth,  14  feet;  height,  17  feet.  Bridge  undergoing  renewal,  with 
timbers  a  little  larger  than  the  former  ones.  Particulars  given  on  page 
16,  book  3,  accompanying  this  report.  The  east  approach  is  one  arch  of 
34  feet  span.  The  west  approach  consists  of  17  arches,  each  34  feet 
span.  The  spring  of  the  arch  at  the  river  is  9  feet  above  ground  ;  at  the 
hill,  3  feet.  The  base  of  the  piers  near  the  river  is  7  by  17  feet,  and  the 
height  varies  from  25  to  30  feet.  The  lower  side  of  the  bottom  chord  is 
27  feet  above  low-water  mark  in  the  Miami.  The  river  piers  have  never 
been  injured  by  ice,  and  they  are  in  good  condition.  The  panels  are 
not  long,  but  the  spans  are ;  hence,  the  structure  must  be  made  of 
heavier  timber  than  that  usually  required;  and  it  is  so  constructed. 
There  are  sway  braces  in  each  alternate  panel,  5  by  8  inches,  and  the 
irons  are  proportionally  strong. 

Howe-deck;  12  panels,  lOJ  feet  each;  total,  125  feet  long.  The 
lower  chord  has  four  pieces,  7,  8,  8  and  7  inches  wide,  15  inches  deep; 
the  upper  is  smaller  by  the  usual  amount.  End  main  braces,  10  by  12, 
very  heavy  for  so  short  a  structure.  Rods,  from  1  j  to  2  inches.  Covered, 
and  entirely  safe ;  built  5  or  6  years. 

3.  Cincinnati,  Richmond  and  Chicago,  from  3  miles  north  of  Ham- 
ilton to  Richmond. 

Half  Howe  ;  10  panels,  6  feet ;  total,  69  feet ;  9^  feet  high.  Main 
braces,  6  by  8  inches ;  counters,  5  by  6  inches ;  chords,  triple ;  lower  is 
5,  8  and  5  by  12  inches  deep,  with  usual  decrease  for  the  upper.  The 
masonry  is  fair. 

Half  Howe ;  4  panels,  6  feet ;  total,  31  feet.  The  height  and  timbers 
agree  with  the  preceding,  the  rods  a  trifle  smaller. 

Along  this  part  of  the  road  the  track  is  in  first-rate  condition. 

Howe;  8  panels.  111  feet;  total,  97  feet;  width,  14  feet;  height,  22 
feet,  center  to  center.  The  rods  are  in  threes,  and  vary  from  IJ  to  If 
inches.  Main  braces,  from  7  by  10  to  8  by  10  inches.  Counters,  7  by  8 
inches.  The  lower  chord  has  4  pieces,  two  5  and  two  6  inches  wide,  and 
14  inches  deep ;  the  upper  chord  ia  12  inches.  The  structure  stands  on 
frame  abutments. 
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Howe  Truss;  two  spans  of  12  panels,  lOJ  feet  each;  total  length  of  MiTe!*' 1879." 
both,  264  feet.  The  masonry  is  fair.  The  lower  chord  has  4  pieces,  7, 
8,  8  and  7  inches  wide  by  14  inches  deep  ;  the  upper,  2  inches  less  deep. 
The  braces  are  from  8  by  12  to  9  by  13  inches.  The  counters  are  all  8 
by  9  inches,  width  and  height  as  usual  on  this  line.  The  rods  are  by 
threes,  and  vary  from  H  to  2J  inches. 

Howe  Truss;  8  panels,  11]  feet;   total,  98  feet.    In  all  respects  a  ^o-S.   1873. 
counterpart  of  No.  3.     One  abutment  is  stone,  the  other  wood. 

Howe ;  two  spans,  each  having  10  panels  of  10.1  feet  each ;  total,  215 
feet.  The  braces  are  from  8  by  10  to  9  by  10  inches ;  the  counters  are 
all  8  by  9  inches.  The  rods  are  by  threes,  and  vary  from  li  to  2  inches. 
The  chord  has  four  pieces,  6,  8,  8  and  15  inches,  respectively,  and  14 
inches  deep ;  the  upper  chord  is  2  inches  less.  This  structure  is  of  the 
usual  height  and  width.    Good  masonry. 

Half  Howe;  double.    Ten  panels,  6  feet;  total,  68  feet;  nine  and  No. 7.   1873. 
one-half  feet  high.    This  bridge  is  to  be  shortly  (August,  1881),  rebuilt, 
and  further  specifications  are  not  demanded. 

Howe ;  two  spans,  each  10  panels,  of  10  feet  each  ;  total  length,  216  No.  8.  Somer- 
feet.    This   is   also  to   be   rebuilt  very  soon.     Braces,  8  by  10  inches ; 
counters,  8  by  7  inches ;  rods,  from  1^  to  IJ  inches. 

Howe  Truss;  2  spans,  each  having  10  panels  of  lOl  feet;  total,  21.5  No.  9, Seven 
feet ;  14  feet  wide ;  22  feet  high,  center  to  center.    Same  as  No.  6  above,  isvg. 
The  masonry  is  good,  except  the  nose  of  the  pier  has  been  injured  by 
ice. 

Half  Howe  ;  seven  panels,  each  6  feet ;  total,  41  feet.    This  also  is  to  No.  lO. 
be  renewed. 

Howe  ;  two  spans ;  total  length,  220  feet.    Same  as  Nos.  9  and  6.  No.  il,  same 
Bridge  covered.    The  abutments  are  fair,  the  pier  is  made  of  very  heavy 
stone. 

Howe  i  9  panels,  lOJ  each  ;  say  total,  100  feet.     Main  braces,  8  by  10  ^"■j,'-]^"®"''' 
inches ;  counters,  7  by  8.    The  chord  has  4  pieces,  5J,  6,  6  and  5J  inches  1872. 
wide,   and   14  inches  deep.    The   upper   chord  smaller  by  the  usual 
amount.    The  rods  are  triple,  and  from  li  to  If  inches.    Masonry  is 
fair. 

Half  Howe  Truss ;  six  panels,  61  feet ;  total,  37  feet.    Braces,  6  by  8  No.  13,  Cam- 
inches;  counters,  .5  by  6  inches.    Chords,  solid  ;  rods,  lynches.   Marked 
for  speedy  renewal. 

Half  Howe ;  ten  panels,  6  feet  each.    Braces,  8  by  9  inches ;  count-  No.  14,  near 
ers,  6  by  7  inches.    The  lower  chord  is  triple,  and  is  6,  8  and  6  inches  iggi. 
wide,  by  14  inches  deep ;  upper,  2  inches  less.    The  masoflry  is  fair. 
The  rods  vary  from  IJ  to  2  inches. 

Howe;  13  panels,  lOJ  feet ;  total  length,  143  feet ;  usual  height  and  no.  15,  Bar- 
breadth.    The  main  braces  vary  from  8  by  12  to  10  by  12  inches;  the  °''"-   ^^''• 
counters  vary  from  7i  by  SJ  to  8  by  9  inches;   the  rods  are  by  threes, 
and  are  from  1^  to  2J  inches.    The  lower  chord  has  four  pieces,  two  7 
inches,  two  8  inches,  all   14  inches  deep;   the  upper  varies  only* in 
height  2  inches.    The  masonry  is  good.  . 

Same  as  15  in  all  essentials.  of  Bar'nett. 

Half  Howe  ;  7  panels,  6  feet  each — 46  feet.    The  structure  is  about  J^^  jy    18-3 
10  feet  above  the  stream.    This  bridge  will  shortly  (August,  1881)  be 
rebuilt. 
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No.  19,  near 

Eaton. 

No.  20,  beyond 

Eatou. 

No.  21.    1875. 


No.  22.    1873. 


No.  8,  Miami, 
2  miles  north 
of  Hamilton. 


No,  13,  Opos- 
sam  Bun. 
1879. 


This  is  a  stone  arch,  and  does  not  require  report. 

Strain  beam,  3.5  feet  long.  The  chord  is  14  by  20  inches ;  the  braces, 
14  by  12  inches ;  rods,  I4  inches. 

Howe  Truss ;  10  panels,  10  feet  each  ;  total,  110  gate.     Rebuilding. 

Howe  ;  in  all  respects  the  same  as  No.  19. 

Half  Howe  ;  10  panels,  6  feet  2  inches  each  ;  total,  70  feet ;  height, 
9J  feet.    This  is  also  rebuilding. 

Half  Howe ;  9  panels,  5;]  feet ;  total,  60  feet.  Timbers  of  usual  size. 
Jlasonry  fair.     Structure  to  be  rebuilt  in  1882. 

Short  strain  beam  bridge. 

4.     Maine  Line,  from  Hamilton  to  Dayton. 

Howe  Truss,  4  spans.  Total  length,  713  feet.  In  the  spring  of  1881, 
the  south  abutment  was  undermined  by  the  floods,  and  half  fell  down, 
destroying  the  east  side  of  the  bridge.  Work  was  at  once  commenced 
to  repair  and  to  change  the  structure.  I  was  informed  that  the  two 
spans  on  the  north  would  be  changed  to  embankment,  because  the 
river  has  worked  its  way  southward,  and  li«s  left  those  spans  over  dry 
land.  Work  was  going  on  at  the  middle  of  September,  where  the  struc- 
ture was  last  inspected  by  myself.  I  do  not  deem  it  necessary  to  give 
here  the  dimensions  of  the  old  bridge ;  the  particulars  will  be  found  on 
page  80,  book  4,  accompanying  this  report. 

Howe  Truss,  2  spans;  total  length,  365  feet.  South  span  has  18 
panels,  9  feet  10  inches  each ;  the  north  span,  17  i^anels  of  the  same 
length.  Width,  14  feet ;  height,  23  feet,  from  center  to  center.  There 
are  4  arches,  8  by  24  inches.  Masonry  good.  Main  braces  run  from 
9  by  12  inches  to  10  by  12  inches;  the  counters  are  all  8  by  10  inches. 
There  are  five  rods  to  a  panel,  varying  from  1]  to  2',  inches.  Particulars 
are  given  on  page  111,  book  4.  The  chords  are  strong,  consisting  of  4 
pieces,  two  8,  and  two  9  inches  thick,  and  all  15  inches  deep.  The  top 
chord  two  inches  less. 

Howe  Truss;  one  span,  91  feet ;  8  panels,  lOJ  feet;  width,  14  feet; 
height,  22  feet.  The  masonry  is  fair,  not  of  the  very  best.  The  vertical 
rods  are  in  sets  of  three,  and  vary  from  IJ  to  2  inches;  main  braces,  8i 
by  10  inches  to  9  by  10  inches ;  the  counters,  all  8  by  9  inches.  The 
lower  chord  has  4  pieces,  5J,  74,  72  and  5\  inches,  respectively,  and  14 
inches  deep.    Top  chord,  12  inches. 

Howe  Truss,  3  spans  ;  total  length,  405  feet ;  12  panels,  lOJ  feet,  in 
each  span  ;  usual  breadth  and  height.  Rods  by  threes,  from  IJ  to  Zi 
inches.  Main  braces,  from  8  by  12  inches  to  10  by  12  inches.  Counters, 
all  9  by  10  inches.  Chords,  two  7,  two  8  inches ;  14  inches  deep,  and  12 
inches,  as  usual. 

Howe  Truss ;  12  panels,  11  feet  2  inches  each  ;  total  length,  140  feet; 
breadth,  14  feet ;  height,  22  feet.  Covered,  and  has  good  masonry.  The 
lower  chord  has  four  pieces,  two  6  inches,  two  7  inches,  and  all  14  inches 
d§ep.  The  other  chord  is  less  in  depth  by  2  inches.  The  suspension 
rods  are  in  sets  of  three,  and  vary  from  If  to  2J  inches.  The  main 
braces  vary  from  8  by  12  inches  to  9  by  12  inches ;  the  counters  are  8  by 
9  inches. 

Total  length,  68  feet.  J  Howe,  so  thoroughly  covered  that  it  was 
not  possible  to  measure  the  parts,  unless  the  covering  should  be  par- 
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tially  removed,  which,  of  course,  was  not  done.    The  masonry  is  good, 
and  all  the  visible  parts  are  good. 

The  track  from  Cincinnati  to  Dayton  is  fenced  almost  all  the  way,  Track. 
is  in  excellent  condition  in  all  respects. 

5.     Dayton  and  Michigan,  from  Dayton  to  Toledo. 

Half  Howe  of  10  panels,  each  6i  feet.    Total  length,  72  feet.     Built  No,  i,  eanal, 

in  the  usual  way,  and  is  good  ;  the  masonry  also  is  good. 

Two  spans  of  Howe  IVuss,  each  14  panels,  lOA  feet ;  length  of  each  No.  2,  Mad 

river     IST-S 
span,  150  feet.     Usual  height  and  breadth,  and  masonry  good.     Rods  in 

sets  of  three,  from  l.]  to  2}  inches.     Main  braces,  from  8  by  12  inches  to 

10  by  12  inches;  and  counter  braces,  all  9  by  10  inches. 

Four  spans,  half  Howe  Truss,  each  having  12  panels,  of  6  feet  1  inch  No.  3,  Miami. 
each ;  total  length  of  each  span,  80  feet — of  the  four,  320  feet.     Rods 
vary  from  If  to  3  inches.     Timbers  usual  size.    Masonry  good,  and 
track  thus  far  in  good  condition.    There  is  a  south  approach  of  trestle  Track  good, 
work,  about  10  feet  high  in  the  average.    The  stringers  on  the  trestle 
work  are  14  by  20  inches. 

Half  Howe,  9A  feet  high;  42  feet  total  length;  there  are  6  panels,  No. 4, Small 
each  6  feet.    The  chords  are  10 and  12  inches  deep;  rods,  1}  to  If  inches;  ''"'^^''■ 
masonry  good. 

Bridge,  30  feet ;  rods.  If  inches ;  strain  beam,  10  bj'  14  inches ;  braces.  No.  5,  strain 
12  by  14  inches ;  stringers,  14  by  20  inches.  '"^^"'-   ^^'''• 

24  feet  long,  and  like  No.  5.     Both  sufficiently  strong ;  masonry  fair.  No.  6,  strain 

Howe  skew ;  14  feet  wide,  22  feet  high  ;  seven  panels,  101  feet  each.  No.  7,  canal, 
The  rods  vary  from  IJ  to  2  inches.    The  main  braces  from  7  by  lOJ    ^°^' 
inches  to  9  by  lOj  inches;  the  counters  are  8  by  9  inches;  the  chords, 
12  and  14  inches,  respectively,  and  consist  of  four  pieces,  two  6,  and  two 
7  inches  wide.    The  masonry  is  good. 

There  is  a  trestle  approach  on  the  south  of  24  panels  of  trestle ;  op 
the  north  another  of  7  such  panels,  each  21  feet  long ;  and  having 
stringers,  14  by  20  inches.  These  are  good  stone  piers,  but  guard  rails 
only  half  way. 

Howe  Truss.  Two  spans  of  15  panels,  each  lOJ  feet ;  total  length  of  No.  8,  Miami 
the  two  spans,  335  feet.  There  are  also  four  spans  of  low  truss,  10  feet,  ^^'•'^^-  ^**'- 
having  in  each  8  panels,  d^a  feet  long — total  of  the  four  spans,  222  feet. 
The  masonry  is  good.  The  bridge  is  14  feet  wide,  and  22  feet  higli. 
The  lower  chord  is  15  inches  deep ;  the  upper,  12  inches  ;  and  each  has 
two  pieces,  7  inches,  and  two,  8  inches.  The  rods  are  by  threes,  and 
vary  from  14  to  2J  inches.  The  main  braces  vary  from  8  by  10  inches 
to  10  by  12  inches.  The  counters  are  all  9  by  10  inches.  These  mea.sures 
are  for  the  full  truss.  The  low  truss  has  chords  12  and  14  inches  deep, 
respectively,  and  consists  of  three  pieces,  6,  8  and  6  inclies  thick.  The 
main  braces  are  from  6  by  8  to  7  by  8  inches  ;  the  counters,  6  by  7  inches ; 
rods  from  Ig  to  If  inches,  in  pairs. 

A  small  roadway  bridge,  20  feet  long,  with  stringers,  14  by  20  feet.  Roadway. 
Good. 

Half  Howe  ;  height,  9J  feet.    Ten  panels,  6  feet ;  total  length,  70  feet.  No.  9.   1876. 
Rods  and  braces  usual  size.    The  masonry  is  good. 

Next  follow  three  roadway  structures,  20  feet   long,  and   strong  Roadway 
enough.  "  structures. 
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No.  10,  Mc- 
Geis's  creek. 
1876. 


No.  10)^, 


Deck  half  Howe,  59  feet  total.  8  panels,  df,  feet  each.  Chords,  10 
and  12  inches;  three  pieces,  6,  8  and  6  inches  thick.  Rods,  11  to  If 
inches.  Guard  rails  loose.  There  are  four  sway  braces,  4  by  8  inches. 
There  are  two  approaches,  each  24  feet,  with  the  heavy  sized  stringers 
before  named.  The  braces  are  6  by  8  inches,  and  the  counters,  5  by  6 
inches. 

Thus  far  the  track  is  good,  and  the  fencing  is  for  almost  the  whole 
distance. 

This  is  a  strain  beam  structure,  25  feet  long,  in  the  usual  form. 

Howe  deck;  12  panels;  total  length,  120  feet.  This  bridge  is  quite 
old,  and  will  be  shortly  replaced.  •  There  are  sets  of  sway  braces  in  every 
panel.  There  are  two  40  feet  approaches  of  the  usual  sort  of  timbers, 
but  the  surface  of  the  bridge  is  51  feet  above  the  stream. 

Short,  new  strain  beam  structure;  form  and- timbers  as  before. 

Two  spans,  Howe  deck  ;  total  length,  225  feet;  to  be  rebuilt  imme- 
diately (.August,  1881).  On  the  south  there  is  a  60  feet  approach,  and 
a  roadway  span  .30  feet  long,  supported  by  a  swinging  cap,  and  braces, 
9  by  12  inches.  The  north  approach  is  30  feet,  and  an  additional  span 
of  15  feet,  like  the  other. 

Howe;  12  panels,  9J  feet  each;  total,  120  feet;  of  the  usual  width 
and  height.  The  rods  are  by  threes,  from  1  j  to  1}  inches.  The  main 
braces  are  from  7.5  by  10  to  8  by  10  inches;  the  counters,  all  7  by  8 
inches.  The  chords  are  12  and  14  inches  deep,  respectively,  and  have 
four  pieces,  two  6,  and  two  7  inches  wide.    The  masonry  is  good. 

On  the  north  there  is  a  60  feet  tre.stle  approach,  16  feet  high,  and 


Loraniies' 
creek. 
Percheta 
creek. 


Old  valley  trestle,  30  feet  high,  and  150  teet  long. 
Over  the  C,  C,  0.  &  I.  road,  26  feet  high,  and  99  feet  long ;  having 
three  bays.    There  is  very  strong  lateral  bracing  of  the  bents  ;  and  the 
stringers  are  supported  by  a  strain  beam  of  }j  the  length  ;  timbers,  12  by 
14  inches.    The  track  here  is  double. 

Here  is  a  good  trestle,  7  or  8  feet  high,  and  160  feet  long. 
New  trestle,  20  feet  high  and  150  feet  long;  the  5  spans  are  26  feet 
each,  and  are  supported  by  strain  beams;  stringers,  14  by  20  inches; 
caps,  12  by  14  imthes;  and  posts,  14  by  14  inches — all  good. 
Auglaize  river.        ^^  Wapakoncta  there  are  8  sp.ins,  each  24  feet,  and  others  sufficient 
to  complete  242  feet  of  trestle.    Supported  as  the  trestle  at  Sidnej',  over 
the  C,  C,  C.  &  I.  Railroad.     Very  strong. 
No  15  76mile5        Half  Howe  Tiuss,  9J  feet  high,  similar  to  No.  9  preceding,  73  feet 
mT  '^°'^''°-  long  and  light, 
fjp  jg  Is  a  duplicate  of  No.  15. 

No.  17. Hog  There  is  a  trestle  of  13  bays,  each  24  feet;  total,  including  the 

(leek,  Lima,   shorter  bays,  335  feet.     It  is  about  22  feet  high,  similar  to  the  structure 
at  Sidney. 

Howe,  12  panels,  10  teet  each  ;  total,  130  feet.  Rods  in  threes,  from 
IJ  to  2J  inches  ;  the  main  braces  are  fr.om  8  by  12  to  10  by  12  inches  ; 
the  counters  are  8  by  9  inches  ;  the  chords  are  12  and  14  inches  deep, 
respectively,  have  four  piece.s,  of  which  two  are  7  and  two  8  inches 
broad;  the  structure  is  14  feet  broad,  22  feet  high,  and  stands  25  feet 
above  the  water;  the  masonry  is  good  ;  the  approaches  at  the  ends  are 
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of  the  same  length,  each  102  feet,  consisting  of  3  bays,  24  feet  each,  and 
two  15  feet,  and  supported  as  others  on  this  road. 

Thirty-eight  miles  from  Toledo  there  is  a  small  i  Howe  Truss,  in  all  ^°  numi-er. 
respects  like  Nos.  15  and  16,  above  given. 

IV.    Toledo,  Delphos  and  Buelington  Narrow  Gauge. 
Note. — The  bridges  on  this  road  are  all  new. 

1.    Main  Line,  from  Toledo  via  Delphos  to  Willshire. 

The  north  approach  has  6  panels  of  12  feet  each,  standing  on  frame  Swan  creek, 
bents,  which  stand  on  4  piles  cross-braced.    The  sti-ingers  are  double, 
8  by  15  inches ;  there  is  also  a  stringer  under  the  end  of  the  ties  of  equal 
measure.    The  flooring  is  6  by  8  inches,  and  covers  half  the  space. 
Ribbons,  6  by  6  inches,  and  notched.     The  bent  timbers  1  foot  square. 

This  is  a  low  Howe  structure  of  a  height  of  7.6  feet,  and  has  ou  each  Turn  bridge, 
side  8  panels,  6J  feet  each  ;  total  length,  105  feet;  the  counters  are  6  by 
6  inches ;  the  outer  main  braces  are  9  by  9  inches,  those  next  the  center 
of  the  half  span  are  7  bj'  7  inches,  the  others  ranging  through  interme- 
diate sizes ;  the  braces  next  the  center  of  the  whole  structure  are  7  by  9 
inches;  the  lower  chord  is  10  inches,  the  upper,  12  inches,  and  each 
has  three  sticks,  5,  7J,  and  5  inches  wide,  respectively ;  the  long  suspen- 
sion rods  passing  over  the  center  posts  are  If  inches  in  diameter,  and 
are  double.  Posts  are  quadruple,  and  are  28  feet  in  height ;  the  floor 
beams  are  8  by  14  inches,  and  are  3  feet  from  center  to  center ;  ribbons, 
6  by  8  inches,  notched ;  striugers,  6  by  12  inches,  and  double. 

Next  follow  13  bays  of  12  feet  each,  or  a  total  of  160  feet,  standing  Trestle. 
on  piles,  which  are  cross-braced  with  two  pieces  at  each  set  of  piles  ;  the 
caps  on  the  piles  are  1  foot  square  ;  the  stringers,  6  by  14  inches,  and 
double,  and  end-bearers,  8  by  14  inches.    There  are  corbels  4  feet  long. 
The  track  is  on  the  average  10  feet  from  the  ground. 

Then  follow  two  spans  of  Howe  Tiuss  on  piles,  the  track  running  in  More  bridge. 
a  curve.  The  north  span  is  widest  at  the  north  end  ;  it  has  a  clear  breadth 
of  14  feet;  the  chords  are  14  by  12  inches,  respectively,  having  4  pieces, 
tw'O  6.}  and  7h  inches  broad,  and  are  very  strong;  the  lower  laterals  are 
6  by  6  inches  ;  tie  rods,  Ij  inches  ;  road  beams,  6  by  14  inches,  and  2  feet 
apart ;  track  stringers,  6  by  12  inches,  and  double  ;  end  beams,  the  same  ; 
floor  and  ribbons  as  in  the  last  statement  about  these  items,  except  the 
floor  ties  are  at  intervals  of  6  inches.  In  this  span  are  14  panels,  Hi 
feet  each  ;  height,  20  feet  clear;  the  main  braces  range  from  7  by  12 
to  10  by  12  inches ;  the  counters,  from  7  by  9  to  8  by  9  inches  ;  the  lean- 
ing posts  at  the  end  are  11  by  13  inches;  the  rods  aie  by  threes,  and 
vary  from  IJ  to  2}  inches. 

The  pier  has  32  piles.  .  Pier. 

The  .south  span  has  10  panels  of  1  If  feet  each  ;  the  rods  are  by 
twos  in  the  three  panels  nearest  the  center,  aud  by  threes  in  the  south 
panels,  varying  from  1]  to  2  inches  ;  chords,  11  and  13  inches,  with  four 
pieces  6  inches  wide  ;  floor  beam,  stringers,  height,  breadth,  same  in 
both  spans. 

The  south  approach  has  6  bays  of  12  feet  each,  and  a  trus.sed  girder  s.  approaeli. 
26  feet  long,  having  two  lij-inch  rods  on  each  side. 

I  should  have  stated  that  the  aforementioned  turn-bridge  rests  on  a  Turn  bridge, 
circle  of  about  20  feet  diameter,  made  of  numerous  piles;  the  ends  rest 
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on  a  bar,  which  is  supported  by  two  10-inch  iron  wheels,  which  are  sta- 
tionary. This  center  is  protected  by  other  piling,  which  extends  about 
50  feet  from  the  protected  center. 

-  ,  One  hundred  feet  long,  14  feet  wide ;  8  panels,  12.1  feet  each.    The 

Iron  roadway  °  i       i  t       - 

bridge.  Struts  at  the  envi  are  8  by  11  inches  ;  the  suspension  rods  starting  at  the 

top  of  the  end  struts  and  runnino;  diagonally  downward  to  the  inner  end 

,  of  the  second  panel,  are  double  and  2  inches  square  ;  the  next  parallel 

set  has  the  bars  IJ  inches  square;  the  next,  1}.    The  middle  post  is* 

8  inches  square  ;  the  next,  8  by  10  inches ;  the  next,  8  by  11  inches. 

The  suspension  bar  from  the  middle  of  the  end  double  panel  is  1|  inche-s 

square.     At  the  center  of  the  bridge  the  lower  chord  consists  of  4  pieces 

of  bar  iron  3  by  ;  inches;  the  next  outer  panel,  4  pieces,  3  by  J  inches  ; 

the  end  double  panel  2  bars,  3  by  ;  inches;  the  piers  are  IJ  inches;  the 

road  beams,  6  by  14  inches,  and  three  to  a  panel ;  the  stirrups  are  double 

If-inch  pieces ;  the  floor  beams  are  triple,  6  by  12  inches ;  flooring,  5  by 

8  inches,  and  (>  inches  apart.    The  two  approaches  have  2  panels  each, 

each  13  feet  long. 

Branch  of  Trestle  ;  in  the  highest  part  25  feet  high  ;  ten  panels,  14  feet  each  ; 

Delaware  cr'k.  usual  frame  bents ;  timbers  12  by  12  inches;  batter  posts,  10  by  12  inches ; 

Ballast  cross-bracetl  in  both  directions ;  floor  and  guard  rails  very  good.    Ballast 

Rails  10  miles  earth,  except  a  short  distance  near  Toledo.    The  rails  for  8  miles  are  35 

from  Toledo,    pound  steel  rails. 

Canal  bridge.  This  bridge  has  unequal  ends.    The  east  end  has  7  panels,  6^  feet 

swing.  each ;  the  chords  are  5,  8,  and  5  by  12,  and  10  inches  deep ;  there  are 

3  main  braces  at  the  end,  7  by  7  inches  ;  the  others  are  4  by  7  inches; 
the  end  rods  are  double  and  are  2  inches  in  diameter;  the  remainder, 
1 J  inches;  the  suspension  rods  which  pass  over  the  tower  are  double, 
and  have  a  diameter  of  If  inches;  three  floor  beams  to  a  panel,  6  by  14 
inches. 

The  west  end  has  10  panels,  6i  feet  each;  end  rods,  2^  inches; 
others  as  before  ;  the  floor  is  excellent ;  the  east  approach  is  10  feet,  the 
west  24  feet.    There  are  bearing  beams  under  the  ends  of  the  ties. 

There  is  a  low  trestle,  four  feet  on  the  average,  250  feet  long.  There 
are  no  ribbons,  and  the  floor  is  bad  ;  will  soon  be  filled. 

One-half  a  mile  be3'c  nd  is  another,  a  short  one,  in  process  of  filling, 
and  two  miles  further  on,  still  another,  which  is  to  be  immediately  filled 
(Aug.  1881.) 

The  east  approach  consists  of  21  panels,  14  feet  each  ;  total,  294  feet. 
Manraee  river.  ^^  ^ 

There  are  4  piles  in  each  bent,  and  the}-  are  cross-braced  ;  stringers,  12 

by  14  inches.    The  bridge  has  6  spans,  four  of  them  160  feet  long  each, 

one  140  feet,  and  one  120  feet.  ' 

jj.  ,  The  120  feet  span  has  10  panels;  the  rods  are  in  couples,  and  range 

'  irom  IJ  to  2  inches;  the  main  braces  from  7  by  10  to  9 by  10  inches;  at 
the  end  they  incline,  as  those  near  the  center,  but  there  are  3  braces; 
the  counters  vary  from  fi  by  10  to  7  by  10  inches. 

The  chords  are  13  and  11  inches  dee]i,  respectively,  and  have  four 
6  inch  pieces.  The  floor  beams  are  6  by  14  inches,  and  4  to  a  panel. 
The  stringers  are  6  by  12  inches,  and  double.  Lateral  braces,  6  by  6 
inches;  cross  tie  rods,  1,  inches.  The  piers  are  cribs,  well  filled  with 
stone.    The  flooring  is  the  same  throughout, 

140  feet  span  Twelve  panels,  llf  feet  each.    The  4  panels  of  each  half,  next  the 

center,  have  rods  from  IJ  to  IJ  inches;  the  remaining  two,  2  and  2} 


Another  do. 
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rods,  by  threes.  The  main  braces  vary  from  7  by  8  to  10  by  10  inches- 
there  being  three  at  the  end.  The  counters  are  all  7  by  7  inches  The 
chorda  are  13  and  II  inches  deep,  and  consist  of  4  pieces  6J  inches  wide 

The  suspension  rods  all  ringe  from  IJ  to  2^  inches,  and  are  by  pour  160  feet 
threes.  The  mains  vary  from  7  by  11  to  11  by  12i  inches — those  at  the  spans. 
end  sloping  parallel  with  the  other  main  braces.  The  countei's  vary 
from  7  by  9  to  8  by  9  inches.  Chords.  14  and  12  inches  deej) ;  four 
pieces,  two  6^,  and  two  7  inches.  Height,  23  feet.  The  south  ai'iproach 
is  42  feet  long,  having  3  equal  spans  ;  made  as  all  the  others  on  this 
road. 

Trestle;  200  feet  long,  6  feet  high  ;  made  in  the  usual  way  jlcClure. 

Trestle;  same  size  and  make  as  the  preceding.  Grelton. 

Pile  trestle;  10  bays,  16  feet;  10  feet  high.     Four  piles — braced;  veiiedocia. 
caps,  12  by  12  inches  ;  corbels,  8  feet  long,  and  10  by  12  inches.     Track- 
stringers,  12  by  14  inches.    Floor  good. 

Trestle;  like' the  preceding — of  12  bays  Jonestown. 

Ten  bents;  same  as  the  two  preceding.  Vfilishire. 

Five  beuls  ;  usual  make.  Another. 

East  and  west  approach  ;  pile  trestle,  12  feet  high ;  and  20  bays.  st.  Mary's 
The  Howe  Truss  is  like  that  below,  over  the  Auglaize  river  (which  see),  "^^i'- 
Length,  HO  feet;  10  panels. 

Trestle  ;  90  feet  long,  8  feet  high  ;  usual  build.  Malinta. 

The  ballast  is  sand  for  miles  in  tliis  region  ;  earth  most  of  the  way  Ballast, 
from  Toledo.     Ballast  is  very  bad,  and  track  rough. 

Three  spans,  Howe  Truss ;  each  100  feet  of  10  panels.  The  suspen-  Auglaize 
sion  rods  vary  from  1^  to  2  inches  in  pairs.  The  main  braces  vary  from 
6  by  7  to  7  by  9  inches.  Counters,  6  by  6  inches.  The  chords  are  quite 
light,  being  three  pieces,  5,  7  and  5  inches  wide  and  12  inches,  and  10 
inches  deep.  Floor  beams,  6  by  14  inches,  and  4  to  a  panel.  Stringers, 
single,  10  by  12J  inches.  There  are  no  ribbons.  The  flooring  is  4  by  9 
inches,  at  intervals  of  4  inches. 

The  west  approach  is  9  feet  high,  has  10  panels  of  20  feet  each.  WestAp- 
Corbels,  8  feet  long,  and  10  by  12  inches.    Track-stringers,  12  by  14 
inches.    'Phere  are  no  guard  rails.    The  floor  as  given  above.    The  abut- 
ments and  piers  are  double  frame  structures  on  piles. 

Here  is  a  low  100  feet  trestle  of  20  bays.    Stringers,  12  by  16  inches.  Ft.  Jennings. 
The  bents  are  frame.    The  floor  as  before,  and  there  are  no  guard  rails. 

2.     Main  Line,  from  Delphos  via  Spencerville  and  Mercer  to  Dayton. 

West  of  Delphos,  about  100  rods,  is  a  bridge  on  the  main  western  Delphos. 
line  of  this  road.     It  is  40  feet  long,  14  feet  wide,  and  is  A  shaped,  with  2 
suspending  rods,   If  inche.s.     Floor  beams  in   pairs,  8  by  14  inches. 
Stringers,  same  size.    The  abutments  are  double  frames. 

Tliere  is  a  simple  swing  bridge  over  the  canal — flat  on  the  water —  Canal, 
and  not  needing  further  specification. 

North  approach,  9  feet  high  ;  three  bay.:i,  each  16  feet;  three  string-  Spencerville, 
ers,  6  by  12 ;  floor  as  before.     The  bridge  itself  is  a  half  Howe  Truss  of  "^^^^  ^'^^so. 
8  panels,  6i  feet  each ;  total  length,  60  feet.    The  frame  is  7  feet  high, 
and  14  feet  broad.     Chords,  12  and  10  inches  deep,  and  three  pieces  5,  7 
and  5  inches  wide ;  main  braces,  from  7  by  7  to  7  by  9  inches,  and  3  in- 
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Between  Mer- 
cer and 
Celina. 
South  of 
Celina. 

1 

Reservoir. 


Another  and 
another,  and 
more  and 
more. 


One  mile 
south  of 
Chickasaw. 
Near  Versail- 


les. 


Trestles. 
Versailles. 


4  miles  Iron 
Covington. 


clined  at  the  end,  as  the  last  strut.  Rods,  in  couples,  from  1}  to  1| 
inches.     Floor  as  usual. 

East  approach  consists  of  4  bays,  16  feet ;  stringers,  double,  6  by  12 
inches.  The  west  approach  has  2  bays  of  the  same  kind.  The  iwers  are 
double  frames  of  12  inches  square  timber.  The  bridge  has  2  spans  of  4 
panels  each,  of  the  Pratt  variety.  The  end  struts  are  10  by  12  inches  > 
the  straining  beam,  9  by  12  inches  ;  the  central  braces,  8  by  12  inches  > 
the  center  rod,  1 J  inches;  those  adjoining,  1 J  inches.  The  chord  is  12 
incites  deep,  and  has  two  6-inch  pieces.  The  floor  beams  are  6  by  12 
inches,  and  double. 

This  trestle  is  about  6  feet  high  ;  has  10  bays  of  16  feet  each  ;  good 
floor,  6  by  7  inches,  covering  half  the  space. 

Is  a  trestle,  4  or  5  feet  high,  1900  feet  long,  with  good  ribbons,  6  by 
6  inches. 

At  the  end  of  the  reservoir  there  is  another  85  feet  long,  of  about 
the  same  height. 

Next  follows  another  of  about  6  feet  high,  and  540  feet  long ;  and 
near  by  one  100  feet — of  the  same  general  structure,  and  all  good.  One 
of  8  bays,  16  feet  each  ;  similar  to  the  preceding.  Another,  over  a  small 
stream,  say  averaging  8  feet  high,  new  and  good,  176  feet  long. 

Then  another,  8  or  10  feet  high,  containing  7  bays,  16  feet ;  same 
style.  At  the  time  of  the  inspection,  for  many  miles  along  this  part  of 
the  road  there  was  fresh  ballast  bj'  the  roadside,  and  numerous  gangs  of 
men,  from  8  to  16  in  a  company,  at  work. 

Here  is  a  trestle,  7  or  8  feet  high,  and  7  bays  'of  16  feet  each,  and 
good. 

Just  north  of  Versailles  is  another  new  trestle  of  the  same  general 
description  as  the  last. 

For  miles,  thirty  or  forty,  along  here  the  track  is  in  very  good  con- 
dition.   The  road  is  ballasted  with  gravel. 

Then  follow  two  similar  trestles,  from  40  to  60  feet  long. 

There  is  a  double  bridge  at  Versailles,  each  span  42  feet  long,  with 
4  panels,  Pratt  pattern.  The  end  struts  are  9  by  15  inches ;  the  center 
ones,  6  by  12  inches.  There  is  a  short  brace  against  the  middle  of  the 
end  strut.  The  rods  are  li  and  l-i  inches.  The  lower  chord  has  two 
pieces,  7  by  15  inches.  Floor  beams,  7  by  14  inches,  and  4  to  a  panel. 
Stringers,  8  by  10  inches.  Lateral  braces,  6  by  6  inches.  The  piers  are 
double  frame  bents.  The  north  approach  has  4  bays,  and  the  south,  2, 
of  16  feet  each  ;  like  the  others,  and  about  15  feet  high. 

Three  bays  over  a  small  stream  running  into  the  Stillwater,  of  like 
build.  Next,  150  feet  of  trestle,  on  frame  bents,  except  6,  which  are 
stone.  The  highest  point  is,  probably,  15  feet  high.  Floor  and  ribbons 
good. 

Four  panels;  total,  45  feet.  Pratt  pattern,  with  sloping  end  struts,  6 
by  12  inches,  and  center  braces,  5  by  12  inches;  rods,  from  1}  to  If 
inches.  The  chord  has  two  pieces,  6  inches  wide  and  14  inches,  and  10 
inclies  deep,  respectively.  Floor  beams,  6  by  12  inches,  and  4  to  a 
panel.  Track-stringers,  8  by  9  inches,  iloor,  4  by  6,  at  intervals  of  6 
inches ;  rather  light,  ribbons  in  like  condition. 

Next  there  is  a  small  trestle  of  6  spaces,  each  16  feet,  and  then  not 
far  away  another  of  three  spans,  like  those  before  described. 
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Then  another  of  9  spaces,  about  10  feet  high,  and  cross-braced  ;  and         °' 
one  of  5  spaces,  say  10  feet  high. 

Frame  trestle  ;  29  feet  high  at  highest  point,  and  has  26  spaces,  16  Ludlow  creek, 
feet  each,  and  cross-braced.  Caps,  12  by  12  inches.  Stringers,  12  by  14, 
with  an  additional  one,  6  by  14.  Floor  and  ribbons  light ;  the  latter 
bolted  at  6  feet  intervals.  The  longitudinal  braces  are  replaced  by 
others,  which  are  sloping  in  the  direction  of  the  road ;  an  X  bracing  in 
alternate  panels. 

Another  of  like  height  as  the  preceding,  has  15  spaces,  and  is  over  Trestles, 
the  fore-bay  of  a  mill,  and  over  the  road.     Next  are  three  or  four  others* 
from  three  to  five  spaces  each  ;  then  one  of  6  spaces,  of  similar  construe- 
tion. 

Then  follow  two  spans,  precisely  the  same  as  those  over  the  Still-  Bridges  and 
water,  having  a  north  approach  of  3  spaces,  and  a  south  one  of  two,  all 
as  usual.    Then  two  more,  one  on  each  side  of  the  Pan  Handle  Rail- 
road, 6  uules  from  Dayton,  of  2  and  3  spaces,  respectively. 

3.     Southeastern  Division,  from  Dayton  to  Chillicothe. 

There  is  a  low  trestle,  120  feet  long  over  the  hydraulic ;  good.  Dayton. 

Another  similar  one,  100  feet  long,  and  strong.  Bayton^^  ^°"' 

Another,  100  feet  long ;  same  kind.  Harbines. 

There  is  a  skew  bridge  set  at  so  great  a  slope,  that  the    vest  end  of  Gravel  pit 
,  .  ,  ,     ,  ,  nearXenia. 

the  south  truss  is  very  nearly  opposite  to  the  east  end  of  north  one. 

The  timbers  are  sufficiently  strong ;   the  lower  chord  is  a  single  piece, 

12  by  14  inches;   the  upper,  10  by  12  inches;   the  end  struts,  9  by  12 

inches ;  the  main  braces,  4  or  5  by  12  inches ;  the  rods,  IJ  and  1^  inches. 

Six  panels  ;  total  length,  48  feet. 

The  west  approach  is  by  a  trestle  180  feet  long,  and  sufficiently  strong. 

Short  trestle  of  three  spaces ;  say  30  feet  total,  and  good.  Xenia. 

Another  of  the  same  size.  l  mile  away. 

Three  spans,  each  20  feet.     Not  high,  but  good.  3  miles  out. 

Another  of  the  same  size.  4  miles  out. 

Another  of  4  spans,  20  feet  each.     All  good.  c  miles  out. 

Are  two  more  ;    one  of  three,  and  one  of  four  spaces,  each  20  feet.  Near  by. 
The  latter  is  about  15  feet  above  ground  over  a  roadway. 

Here  is  a  trestle  of  40  spans,  each  20  feet ;  total,  800  feet.  The  highest  Caesar's  creek, 
part  is  32  feet  above  the  bed  of  the  creek ;  for  half  the  distance  it 
averages  about  20  feet.  Stringers  are  12  by  16  inches;  corbels,  12  by  12 
inches,  and  8  feet  long.  The  ties  are  6  by  7  inches,  and  22  inches  asun- 
der from  center  to  center.  The  guard  rails,  5  to  6  inches,  and  about 
half  bolted  ;  the  caps  on  the  piles  are  12  by  12  inches.  The  tall  piling  is 
braced  by  two  sets  of  diagonal  transverse  braces ;  the  remainder  by  one  set. 

The  trestle  is  sufficiently  strong,  but  is  not  good  in  case  of  derailment. 

A  low,  good  trestle,  3  spans  ;  total,  60  feet.  l  mile  further. 

Another  of  the  same  size.  2sth  mile  post 

from  Davton. 

A  skew  frame  trestle  of  7  spaces,  20  feet ;  total,  14*  feet.     It  is  about  Little  Caesar 
12  feet  high  on  the  average;  it  is  rather  old;    one  bent  has  been  re-"®®''' 
enforced,  but  I  think  the  structure  is  safe  for  another  year. 

Trestle,  3  spaces,  20  feet ;  60  in  all.  Jamestown. 

Another  of  the  same  size,  and  8  or  10  feet  high.  H  mile  east. 

Another  of  the  same  size.  l  mile  further. 

Another  of  the  same  size.  N,r.  AUentown 
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East  ol  AUen- 
town,  small 
stream. 
1  mile  east 
Cunningham. 

Nr.  Wash 'ton. 


do 

North  fork  of 
Paint  creek, 
same  stream. 

4  miles  from 
Washington. 

5  miles    do 

6  miles    do 

55th  mile  post 
from  Dayton. 
57U  miles. 


58  miles. 
5Syi  miles. 

59  miles. 


North  fork  of 
Paint  creek. 
Second  time. 


North  fork  of 
Paint  creek. 
1  mile  east  of 
Frankfort. 
Musselman's. 
72  mile  post. 

12%  mile  post. 

74th  mile  post 
and  Paint  Str.. 
Chillicothe. 


Nos.  6,  7,  8,  9 

and  10. 

Nos.  11, 12  and 


Nos.  18, 19  and 


Nos.  21  and  22. 


Another  of  5  Spaces,  100  feet  total ;  6  or  8  feet  high. 

Pile  trestle,  10  feet  high  ;  cross-braced  ;  120  feet  long. 

The  length  of  the  bays  is  20  feet  when  not  specially  given. 

Trestle,  four  spans ;  total,  80  feet. 

Another,  12  feet  high  over  Painl  creek;  140  feet  in  length. 

Two  spans,  20  feet,  over  street. 

One  of  220  feet  total  length,  10  feet  high,  and  on  a  slsew. 

Pile  trestle,  cross-braced ;  15  feet  high,  and  200  feet  long. 

Dry  bed  of  a  stream ;  a  trestle,  60  feet  long,  10  feet  high  ;  made  well. 

Farm  road,  80  feet. 

Pile  trestle  over  a  small  stream,  5  spaces,  20  feet  each  ;  100  feet. 

A  good  pile  trestle,  15  feet  high,  and  100  feet  long. 

A  trestle,  60  feet  long,  from  8  to  10  feet  high  ;  over  a  small  stream, 
across  which  the  road  passes  7  or  8  times  in  a  short  distance. 

60  feet  trestle,  and  near  by  another  of  the  same  size. 

Three,  each  60  feet,  and  near  to  each  other. 

40  feet  trestle,  10  feet  high  ;  near  by,  another,  60  feet  long,  and  10 
feet  high  ;  and  again,  near  by,  one  of  the  same  length,  and  12  feet  high ; 
also,  11  60  feet ;  one,  40  feet ;  another,  60  feet ;  all  8  or  10  feet  high,  and 
cross-braced. 

Another,  140  feet  long. 

West  approach,  60  feet;  east,  40  feet;  also  2  trussed  girders,  having 
two  2-inch  rods  on  each  side  ;  and  the  bridge  is  in  process  of  renewal. 

60  feet  trestle,  and  near  Austin  station,  another,  40  feet  long. 

Frame  trestle,  60  feet ;  and  half  a  mile  further  on,  a  pile  trestle,  80 
feet  long  ;  and  2  miles  from  Musselman's,  another  of  60  feet. 

100  feet  frame. 

100  feet  frame. 

80  feet,  and  one,  60  feet  over  Paint  street,  at  the  extreme  south  side 
of  Chillicothe. 

4.    South-eastern  Division,  from  Wellston  to  Chillicothe. 

The  remainder  of  the  road  was  examined,  commencing  at  Wellston, 
and  coming  westward  ;  and  the  structures  are  numbered  in  order,  west- 
wardly.  , 

The  flooring  is  4  by  8  inches,  and  placed  at  4  inches  interval ;  the 
stringers,  12  by  14  inches;  ribbons,  6  by  6  inches,  and  notched,.  All  the 
bents  are  frame,  except  when  otherwise  stated ;  the  timbers  being  12 
inches  square,  new  and  good.    The  bays  are  16  feet. 

One  80  feet  long,  and  15  feet  high ;  next,  144  feet  long,  15  feet  high  ; 
next,  80  feet  long,  10  feet  high. 

No.  4  is  128  feet  long,  and  10  feet  high  ;  No.  5, 80  feet  long,  8  feet  high. 

Each  64  feet  long,  and  7  feet  high  ;  except  No.  9,  which  is  6  feet. 

Each  64  feet  long,  and  8  feet  high. 

Nos.  14  and  17  are  each  64  feet ;  Nos.  15  and  16  are  48  and  80  feet, 
respectively  ;  and  all  8  feet  high. 

Nos.  18  and  19  are  each  64  feet  long,  and  8  feet  high  ;  No.  20  is  80 
feet  long,  and  of  the  same  hight  as  18  and  19. 

No.  21  is  48  feet  long,  and  6  feet  high  ;  No.  22  is  80  feet  long,  and  7 
feet  high. 
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No  23  is  80  feet  long,  and  8  feet  high  ;    and  No.  24  is  112  feet  long,  Nos.23and  24. 
and  10  feet  high. 

Howe  Truss,  new ;  12  panels,  lOJ  feet  each ;  14  feet  wide,  22  high.  Salt  creek. 
clear.  Rods  are  in  threes,  from  1 J  to  2  inches.  Main  braces,  from  6  by 
10  to  9  by  10  inches ;  the  counters,  all  6  by  8  inches.  The  chords  con- 
tain 4  pieces,  6  by  12  inches,  and  6  by  10  inches,  respectively.  Floor 
beams,  6J  by  14  inches,  and  5  to  a  panel ;  stringers,  10  by  12  inches ;  floor, 
as  on  the  trestles.  The  abutments  are  double  frame  bents;  the  east 
approach  is  48  feet,  the  west,  the  same  length. 

48  feet  long,  1.5  feet  high,  over  a  small  tributary  of  Salt  creek  ;  one.  Trestles. 
48  feet  long,  and  10  feet  high. 

East  approach,  one  bay,  16  feet;  then  three  trussed  girders,  having  Salt  creek. 
double  2-inch  rods  on  each  side ;  and  double  stringers,  8  by  15  inches. 
The  rods  deflect  5  feet  below  the  bottom  of  the  stringers.    There  is  frame 
support  on  piles.    The  floor  is  unfinished,  but  soon  will  be  completed. 

Howe  Truss,  14  panels,  lO^j  feet  each  ;  14  feet  wide,  22  feet  high.  Salt  creek. 
The  rods  are  by  threes,  ranging  from  IJ  to  2|  inches.  The  main  braces, 
from  7  by  11  to  9  by  12  inches ;  the  counters,  7  by  8  or  7  by  10  inches.  The 
lower  chord  has  4  pieces,  7  inches  wide,  and  15  inches  deep ;  the  upper  is  13 
inches  deep.  The  floor  beams  are  7  by  14  inches,  and  5  to  a  panel.  The 
west  approach  has  2  bays,  each  16  feet,  and  one  trussed  girder,  like  other 
such  named  above.  The  piers  are  double  framed,  and  stand  on  piles ; 
near  by  is  riprap,  to  protect  the  banks.  ' 

Next  comes  a  64-foot  trestle  over  a  road,  at  a  bight  of  10  feet,  and  Roadways 
another,  48  feet  long,  10  feet  high ;  one  over  a  gully,  48  feet  long. 

Then  a  trussed  girder,  of  the  same  size  as  the  preceding  similar  More,  and 
structures,  having  the  same  length  of  stringers  as  an  approach  at  the  ends.  ™°''®  trestle*. 
One,  48  feet  over  a  small  gully ;  one,  80  feet  over  the  bed  of  a  stream, 
and  is  14  feet  high, 

East  approach  contains  three  bays,  16  feet  each.  The  bridge  has  3  scioto  river, 
spans  of  14  panels,  each  10j%  feet  long ;  width,  14  feet ;  height,  22  feet  in 
the  clear.  The  timbers  are  of  the  same  size  as  those  of  a  bridge  of  equal 
length  of  span  over  Salt  creek,  above  given.  Then  follow  31  bays  of  16 
feet  each,  on  piles  cross-braced;  but  the  flooing  pieces  are  short,  4  by  8 
inches,  and  there  are  no  ribbons.  The  east  abutment,  so  to  speak,  is 
frame,  but  the  west  one  shows  first  class  masonry. 

Then  follows  another  equal  span  of  like  construction.  The  east 
abutment  is  first  class  masonry,  the  west  one  is  a  double  frame  bent; 
the  banks  are  riprapped. 

This  road  from  Dayton  is  pretty  well  ballasted,  and  mostly  fenced. 

There  is  a  small,  simple  swing  bridge  over  the  canal,  which  needs  Canal  bridge 
no  further  mention  here.  ^'  chilUcothe. 

5.     AUentown  branch,  from  Allentown  westward  to  New  Burlington. 

From  Allentown,  above-named,  a  branch  road  extends  to  New  Bur- 
lington, about  10  miles  south-south-east  of  Xenia.  The  examination  of 
structures  was  commenced  at  New  Burlington. 

Sixteen  spaces,  20  feet  each — 320  feet ;  35  feet  at  highest  point.     All  No.  9,Burllng- 
the  trestles  on  this  road  are  of  one  kind,  that  usual  fof  such  structures,  book  3,  p°  w.] 
Frame  timbers,  10  inches  square.     Corbels,  12  by  12  inches,  and  8  feet 
long.    Stringers,  12  by  14  inches.    There  are  no  guard  rails,  and  the  ties, 
which  were  originally  at  2  feet  intervals,  are    "  bunched  "    at  several 
points  on  the  work.     One  stringer  is  bad. 
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No.  8,  1  mile 
east  of  Bur- 
lington, 


No.  6,  }4  mile 
west  of  Mt. 
Pleasant. 
No.  5,  near  Mt. 
Pleasant,  on 
the  east. 


No.  Zyi,  %,  m. 
east  of  Mt. 
Pleasant. 
No.  3,  %  mile 
west  of  Port 
William. 
No.  2,  Port 
William. 


But  this  tre.stle  is  near  the  end  of  the  road,  and  only  few  trains  pass 
over  it,  and  these  all  light.     Wherefore  the  risk  is  small. 

Four  spaces,  20  feet  each.  All  the  spans  are  20  feet  on  this  road. 
In  all  essentials  like  No.  9,  except  there  are  4  by  4-inch  guards,  insuffi- 
ciently fastened,  and  of  no  account. 

120  feet  long.  The  west  approach  is  a  span,  14  feet  long,  and  the 
stringers  are  round  cherry  logs,  1  foot  in  diameter.  These  are  much 
decayed,  and  are  unsafe. 

100  feet ;  18  feet  high ;  of  same  general  build. 

360  feet  long,  and  40  feet  high  at  the  highest  point.  Ribbons  extend 
only  half  way.  At  the  highest  point,  4  longitudinal,  and  two  cross  stays, 
half  way  up. 

180  feet ;  25  feet  high.  The  ribbons  are  entirely  wanting  at  the  west 
end  ;  'those  in  place  are  notched,  are  18  feet  long,  and  held  by  only  two 
bolts,  and,  of  course,  have  little  or  no  value. 

Roadway,  80  feet;  14  feet  high,  like  the  others. 

180  feet ;  25  feet  in  highest  place. 

180  feet ;  12  feet  where  highest ;  over  Caesar's  creek.  Two  bents 
near  the  center  of  the  creek  are  very  much  injured  by  flood  and  ice  ; 
and  two  additional  ones.  Temporary  supports  have  been  added  ;  but  as 
the  central  part  of  the  trestle  is  deflected  2  feet  out  of  line,  and  there 
are  no  guard  rails,  the  structure,  without  there  is  very  great  care,  will 
cause  disaster. 

72  feet ;  12  feet  high  over  rivulet ; .  4  longitudinal  pieces  bolted  to 
the  bents. 

The  only  ballast  to  speak  of  on  this  road  is  found  in  or  near  the 
cuts,  and  there  is  little  or  no  fencing,  and  no  care  is  taken  of  the  road 
bed  itself,  if  one  may  judge  from  appearances. 


V.    Scioto  Valley. 
1.    Bridges  from  Columbus  to  Chillicothe. 

Near  Rees's  Station  ;  consists  of  two  spans  of  ten  panels  each  ;  the 
entire  length  Ijeing  240  feet;  clear  width,  14  feet;  and  height,  from 
center  to  center  of  chords,  Z\l  feet.  The  outside  wooden  guard  rails  or 
ribbons  are  very  much  warped,  and  out  of  line,  and  are  bolted  at  irre- 
gular intervals  of  8  or  9  feet.  There  are  no  inside  guard  rails,  either  on 
this  bridge  or  on  any  other,  so  far  as  the  road  has  been  examined. 
Means  of  safety  being  thus  wanting,  in  case  a  loaded  car,  or  locomotive 
should  be  derailed  on  the  bridge,  disaster  is  certain  to  follow.  Bight  of 
the  cast  iron  chord  blocks,  against  which  the  braces  abut,  are  crushed, 
and,  of  course,  thereby  still  further  weaken  the  originally  weak  structure. 

Two  road  beams  and  several  ties,  are  badly  decayed.  The  bridges 
on  this  are  not  covered,  and  are  6  or  7  years  old.  The  bridge  sinks 
under  a  locomotive  to  the  extent  of  two  inches,  as  well  as  I  could  judge 
by  the  eye,  and  feways  laterally  far  too  much  for  a  safe  bridge. 

For  the  dimensions  of  the  separate  parts  reference  is  made  to  the 
book  of  plans  and  descriptions  herewith  submitted.  The  track-stringers 
are  double,  and  are  of  pine,  5  by  10  inches,  and  resting  on  road  beams 
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which  are  too  far  apart,  especially  when  the  beams  are  14  feet  between 

supports. 

Over  the  canal  at  Lockbourne ;  lenjith,  100  feet ;  width,  14  feet ;  No.  7.  Howe 
'  "^      '  '  '  Truss. 

height,  21 J  feet ;  measured  in  the  usual  way  ;  similar  to  No.  5,  except   . 

the  timbers  are  smaller.     It  is  reached  by  trestle  work  on  each  side ;  the 

north  trestle  being  180  feet,  and  the  south   1.50  feet  long,  and  all  are 

embraced  in  a  curve  of  a  radius  of  1,500  or  2,000  feet.    The  rails  of  the 

curve  are  not  regularly  bent,  some  of  them  are  nearly  straight,  and 

others  bent  to  a  radius  much  smaller  than  those  above  given,  wherefore 

it  was  difficult  or  impossible  to  find  out  by  measurement  what  the 

intended  radius  is. 

The  ribbons  are  loose  in  many  places,  and  rotten  in  others.  They 
would  offer  no  appreciable  resistance  in  case  of  derailment  of  a  train. 
A  passenger  train  crossed  while  I  was  on  the  bridge.  It  bent  down- 
ward, and  swayed  laterally  as  if  ready  to  fall  on  a  little  more  provoca- 
tion. The  trestle  at  the  south  end  behaved  similarly,  although  not  to 
so  great  an  extent. 

The  bridge  timbers  are  the  smallest  which  I  have  found  anywhere. 

The  ties  on  trestles  and  bridges  should  not  leave  open  spaces  over 
3  inches  wide,  or  four  at  the  greatest ;  but  here  they  are  twelve,  and 
consequently  would  be  broken  or  knocked  entirely  out  of  place  at  the 
first  shock  of  a  loaded  car  or  locomotive.  Besides,  several  of  them  are 
much  decayed,  so  as  to  offer  only  a  slight  resistance  against  the  spread- 
ing of  the  track  under  a  loconfctive.  Tw  o  or  three  of  them  I  picked 
nearly  asunder  in  a  couple  of  minutes. 

Near  Ashville ;  two  spans,  each  100  feet ;  of  the  usual  width  and°Bridge  No.  9, 
height — and   iveakness.    The  end  posts  are  only  6  inches  square,  and     °™'^    ™^*'' 
being  pine,  and  20  feet  long,  they  would  serve  better  for  bean  poles 
than  for  bridge  posts. 

There  are  two  broken  castings  in  the  north  span.  On  the  trestle 
approach  at  the  south,  one  rotten  tie  I  kicked  entirely  off  the  structure, 
and  with  the  spud  I  picked  three-fourth  of  the  way  through  two  others. 

The  lateral  and  vertical  motion  of  the  bridge  under  the  weight  of  a 
locomotive  is  very  great.  I  stood  on  the  middle  of  the  north  span, 
which  is  the  weakest,  in  order  to  see ;  and  speak  therefore  from  positive 
knowledge. 

Over  the  Scioto  at  Chillicothe ;  has  three  spans  of  InO  feet  each,  of  No.  3",  Howe 
the  usual  height  and  width  adopted  on  this  road.    In  one  of  the  spans,     '^"*^' 
8  castings  are  broken  ;  in  another,  9 ;  in  the  third,  11,  making  28  crushed 
castings  in  the  bridge.     All  these  are  on  the  lower  chord.     It  was  im- 
practicable at  the  time  of  my  visit  to  examine  the  castings  of  the  upper 
chord. 

2.    Trestles,  from  Columbus  to  Chillicothe. 

Roadway  near  Columbus;  116  feet  total.  The  panels  vary  from  10  No. i. 
to  16  feet.  Stringers,  12  by  14  inches.  Ribbons,  ^  by  8  inches,  notched. 
Ties,  5  by  10  inches,  and  1  foot  apart.  Corbels,  6  feet  an^  12  inches 
square ;  about  15  feet  high.  There  is  a  trussed  girder,  say  30  feet  long, 
with  3  chord  pieces,  4,  8  and  4  inches  wi-^e.  and  14  inches  deep,  and 
2-inch  rods  on  each  side. 

80  feet ;  similar  to  the  preceding.  No.  2,  Colum- 
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No. 3,  Colum-  176  feet  long,  13  feet  hi^li.    There  are  no  guard  rails,  and  conse- 

quently the  ties  are  considerably  bunched.    Otherwise  good.    It  is  new. 

Trestlesin  Book  1,   page  18.     Eees's  Station.     The  north  approach  is  180  feet 

with  bridges,  long,  and  about  10  feet  high  on  the  average.  The  south  ajiproach,  at 
Lockbourne.  is  160  feet,  and  is  about  9  or  10  feet  high  (see  book  1,  pages 
16  and  17,  etc.).    The  north  approach,  180  feet ;  about  9  feet  high. 

No.  15, small  15  panels,  16  feet  each  on  curve  ;  4  or  5  on  piles;   remaimler,  frame- 

work. From  6  to  12  feet  high.  Timbers,  12  inches  square  ;  outer  guard 
rails  good;  inner  defective. 

No.  17.  Six  bays;  total,  90  feet;  on  piles;  strong;  but  guard  rails  without 

bolts. 

No.  23.  175  feet  long,  fi-om  6  to  10  feet  high  ;  on  timber  sufficiently  strong  ; 

the  ties  average  15  inches  apart. 

No.  30.  Over  small  stream.    Ten  bays;  total,  150  feet;  all  good,  except  the 

ties  are  too  far  asunder. 

No.  34.  100  feet  long  ;  of  which  25  feet  are  in  a  trussed  girder,  9  by  14  inches, 

with  two  lH-inch  rods  on  each  side.    Ties  as  before.     Abutments  stone. 

No.  3b  180  feet;  of  usual  sized  timbers.    Ties,  6  by  10  inches,  and  1  foot 

apart  Half  the  trestle  is  24  feet  high,  having  double  or  two  story  frame 
beuts,  well  strengthened  by  longitudinal  crossed  braces;  all  good. 

No.  36.  North  approach  to  the  Scioto  river  bridge  ;  about  2000  feet  long;  in 

fair  condition. 

3.     Main  Line,  from  Chillicothe  to**ortsmouth. 

No.  38,  second  Howe  Truss,  three  spans,  150  feet  each  ;  14  panels ;  width,  14  feet ; 
CIO  0  n  ee.  j^gjgj^^  gj^]  jgpj^  The  main  braces  range  from  6  by  12  to  11  by  12 inches; 
ends  inclined ;  counters,  7i  by  8  to  7^  by  9  inches ;  lower  chord,  four 
pieces,  two  6  and  two  7  inches  wide ;  all  14  inches  deep  ;  the  upper 
chord  is  11  inches  deep;  the  rods  are  by  threes,  and  range  from  IJ  to 
1-i  inches ;  road  beams,  6  by  12  inches,  and  2  feet  apart.  Abutments 
and  pier  of  wood  ;  pier  is  of  piled.  The  south  approach  is  a  good  75  feet 
trestle.  The  north  approach  has  23  bays  of  15^  to  16  feet,  then  a  20  feet 
span,  and  a  trussed  girder  32  feet  long,  having  3  beams  on  each  side,  12 
by  20  inches,  and  two  2i-inch  rods,  then  22  pile  spans,  firmly  cross- 
braced  and  22  feet  high  to  the  top  of  the  rail.  The  whole  trestle  work 
is  very  good. 

No. 39, canal  Slightly  over   100  feet;  10  panels;  width  and   height  as  before. 

'^  '  Lower  chord  has  4  pieces,  two  5  and  two  6  inches,  all  14  inches  deep  ; 

upper  chord,  11  inches.  Main  braces  range  from  6  by  10  to  13  by  10 
inches,  inclined  ;  counters,  all  7  by  8  inches ;  rods,  from  1  to  1;  inches ; 
ties,  12  inches  apart;  double  track-stringers,  5  by  10  inches;  road  beams, 
6  by  14  inches,  and  2  feet  apart.    The  pile  abutments  are  good. 

South  com-  There  is  a  60  feet  trestle  at  the  south  end,  all  good.     In  fine,  all  the 

pared  with  ,.,„.,,.,  ,  ,      ,  , 

north  end  of    structures  south  ot  Chilhcothe  are  newer  and  far  better  than  those  north 

road.  •  ^j  ^Y^^^  gj^y^  ^^^  the  road  itself  is  in  far  better  condition. 

No.  40.  Thirteen  bays  of  good  piling,  about  20  feet  high.     All  guard  rails  on 

this  end  (M  the  road  are  4  by  9  inches;  ties,  5  by  6  to  10  inches,  and  1 

feet  asunder,  at  least. 
No.  42.  Eleven  bays ;  good,  strong  pile  trestle. 

Nos,  BO  to  54.  I'i'e  trestles,  from  45  lo  100  feet  long,  all  strong. 

j^Q  gQ  Ten  bays  of  the  same  kind. 

No.  62,  canal  A  counterpart  of  39,  in  all  respects, 

bridge. 
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The  south  approach  has  13  frame  bents  and  45  pile  bays,  together, 
over  900  feet  long,  from  10  to  20  feet  high,  and  all  good. 

Three  spans,  11  panels  each,  and  14  feet  long  each  ;  width,  14  feet ;  No.  65,  Pratt, 
height,  23  feet.  The  top  chord  has  4  pieces,  two  6  and  two  7  inches 
wide,  all  12  inches  deep.  End  struts  are  a  continuation  of  the  top  chord, 
so  to  speak.  The  posts  are  double,  6i  by  8  inches,  8  by  10,  and  10  by  12 
inches.  The  three  counter  bars  are  1,  l\,  and  IJ;  inches  square,  respect-^ 
ively.  These  bars,  main  suspension  from  the  center  outward,  measure 
If,  IJ,  1 1,  and  1'3  inches,  are  double  and  attached  in  the  usual  way  in 
this  form  of  bridge.  The  road  beams  are  triple,  5,  6,  and  5  inches  broad, 
and  16  inches  deep,  hung  on  stirrups.  The  stringers  are  in  sets  of  three, 
6  by  12  inches.  In  the  double  panel  at  the  end,  the  lower  chord  con- 
sists of  2  bars,  3o  by  1  inch ;  in  the  next  panels  are  4  bars,  SJ  by  f 
inches;  in  the  4th  panel,  4  bars,  '6i  by  IJ  inches;  in  the  5th  panel,  6 
bars,  3J  by  J  inches;  in  the  middle  panel,  6  bars,  3\  by  1  inch.  The 
north  approach  consists  of  70  bays  of  IH  feet  each,  piling  from  10  to  15 
feet  high.  The  south  has  12  bays  of  the  uniform  length,  at  the  highest 
point  22  feet  high,  and  there  strongly  double  braced. 

Fifteen  bays,  from  10  to  15  feet  high,  on  piles,  cross-braced  and  No.  77. 
strong. 

Eight  bays,  10  to  15  feet  high,  piles  strong.  No.  78. 

From  4  to  6  bays,  on  braced  piling,  all  good.  Nos.  79  to  82. 

Thirteen  bays,  part  frame,  part  pile,  very  good.  from^Cof'bus ) 

From  4  to'e  bays,  all  good.    Numbers  not  given  ;  are  mere  cattle  nos.  85  to  89. 


Twenty-three  bents,  or  bays,  rather ;  piles,  highest  point  25  feet,  with  No.  94. 
3  sets  of  double  braces. 

The  first,  7  bays,  the  second,  19  bays,  10  feet  high,  on  piles,  and  nos.  96  and  96. 
braced. 

Eight  bays,  15  feet  at  highest  point.  No.  98. 

Eight  bays,  piles,  braced  ;  twenty-five  feet  in  highest  part ;  the  two  Nos.  loi  &  102. 
alike. 

Four  bays.  Nos.  103  to  lOo. 

Eight  bays,  frame,  all  good.  No.  106. 

Eight  bays,  highest,  31  feet ;  frame.    Two  bays  are  double  braced.  No.  108. 
and  longitudinal  braces  are  put  in. 

Four  bays.  No.  109. 

Same  as  108.  No.  ill. 

At  the  Portsmouth  yard,  three  trestles  side  by  side.  No.  11. 

Seven,  light ;  to  be  immediately  replaced  (Aug.  1881).  No.  117. 

4.    Branch,  from  Portsmouth  via  Sciotoville  to  Ice  Grove. 

Eleven ;  flooring,  6  by  10,  at  10  inches  interval ;  ribbons,  5  by  9,  full  ^°- 1^?'  ^^  ™- 
°  '         J      >  from  Ports- 

bolted  ;  height,  10  or  15  feet.  mouth. 

Six  ;  of  these  one  is  frame,  3  pile,  and  two,  frame  standing  on  piles,  no.  119. 
The  greatest  height  is  43  feet.    The  upright  pieces  have  two  sets  of 
transverse  horizontal  braces,  and  also  inclined  transverse  braces,  also 
longitudinal  and  inclined  braces  in  the  direction  of  the  road.    This  is  a 
good  piece  of  work. 

Howe  Truss,  with  inclined  end  posts  of  14  panels,  each  15|  feet;  No.  119. 
width,  14  feet;  clear  height,  21  feet.    Main  braces  range  from  6  by  11  to 
9  by  12  inches;  counters,  7i  by  9  inches;  rods  in  threes,  from  1^  to  2 
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No.  121. 
No.  122. 


No.  12.3. 
No.  124. 


No.  127,  Hang- 
ing Rock. 

No.  128,  also 
Hang.  Rock. 
No.  129,  also 
Hang.  Rock. 


No.  135,    in- 
cline at  river, 
Petersburg. 


inches.  Lower  chord,  two  6  inches,  two  7  inches,  pieces  all  14  inches 
deep;  upper  chord,  11  inches  deep;  road  beams,  6  by  14  inches,  21 
inches  apart ;  lower  laterals,  6  by  6  inches,  and  rods  IJ  inches;  track- 
stringers,  double,  fi  by  10  inches ;  floor,  6  by  10  inches,  and  12  inches 
apart;  ribbons,  full-bolted,  6  by  8  inches.  On  the  east  is  an  approach 
of  30  feet  on  trestles,  less  all  than  one  year  old,  all  good. 

Thirteen  baye,  10  to  15  feet  high,  of  11-inch  lumber,  all  yood  as  is 
made. 

A  short,  secure  trestle. 

Twelve  bays,  say  20  feet  at  highest  point ;  cross-braced  as  usual ; 
new. 

Eight  bays,  10  to  15  feet  high,  new  and  solid. 

Twenty-nine  bays,  14  on  braced  piles,  13  frames  on  piles,  and  two 
frames ;  24  feet  at  highest  point ;  cross-bracing  is  bolted  to  the  caps. 

Twenty-one  bays,  of  which  two  are  frames,  13  piles,  and  6  frames 
standing  on  piles.  Longitudinal  cross-braces,  as  in  124,  also  transverse 
bracing.  Then,  a  modified  Howe  of  10  panels  ;  height,  20  feet;  width, 
14  feet.  Maiu  braces  range  from  7  by  10  to  9  by  10  mches ;  the  counters, 
6  by  7  to  7  by  8  inches ;  floor  beams,  6  by  14  inches,  and  24  inches  apart ; 
vertical  ties  are  by  threes,  from  1  to  11  inches ;  chords,  2  fives  and  2 
sixes,  14  inches  deep ;  frame  abutments  on  piles.  At  the  east  side  is 
an  approach  of  7  bays,  one  frame  on  piles,  2  piles,  and  4  frames.  At  the 
end  next  the  bridge  it  is  about  20  feet  high.  It  is  braced  transversely 
and  longitudinally. 

Sixteen  bays,  from  15  to  20  feet  high,  new  and  strong. 

Eleven  bays.  There  are  3  bays,  having  3  beams  of  6,  9  and  6  inches 
width,  and  16  inches  deep. 

Another  of  same  size  and  build  ;  guard  rails  fully  bolted. 

Twelve  bays,  like  all  the  rest,  good.  Thirty  feet  at  the  highest 
point. 

Fifteen  bays,  20  feet  at  highest  point ;  braced  as  others  along  this 
line  ;  one  trussed  girder  of  20  feet,  3  pieces  on  each  side. 

Same  as  preceding,  except  the  highest  point  is  30  feet,  but  no 
girder. 

Twenty  bays,  10  of  braced  piles,  10  frame  bents  on  piles,  vertical 
posts,  13  inches  square  ;  20  feet  at  highest  point ;  the  long  piles  are 
double-braced  ;  there  are  also  4  longitudinal  string  braces,  and  inclined 
braces  in  the  same  direciton.     All  these  trestles  are  first  class. 

Then,  2  trussed  girders,  30  feet  each,  with  corbels  4  feet,  and  then 
stringers,  6,  9,  and  6  inches,  respectively,  and  16  inches  deep,  having 
two  2-inch  rods  on  a  side.  Next  follow  12  frame  bents  on  piles,  then  4 
pile  bents,  braced  in  the  mode  usual  on  this  line.  The  highest  point  is 
40  feet  above  the  water. 

Twenty-two  bays,  partly  piles,  and  partly  frames  set  on  piles,  anil 
with  the  usual  bracing. 

Here  are  25  bays,  leading  down  to  the  landing. 


South  of  Chillicothe  the  road  is  fairly  well  ballasted,  and  in  good 
condition.  The  fencing  is  not  complete,  but  the  absence  of  the  fence  in 
places  is  of  no  special  significance.    The  portion  from  Sciotoville  to  the 
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crossing  of  the  river  is  new,  and  as  yet  only  slightly  ballasted  in  places, 
but  the  road  is  well  laid,  and  the  train  made  45  miles  per  hour  for  a  few 
miles  on  the  return. 

VI.    Springfield  Southern  (Ohio  Southern)  Railway. 

1.    From  Greenfield  to  South  Charleston. 

This  road  was  originally  a  narrow  gauge,  but  was  changed  to  the  ^ 

common  standard,  without  change  of  ties,  except  that  about  every 
eighth  tie  was  replaced  by  one  of  requisite  length.  The  track  from  Jef- 
fersonville  to  Solon  is  particularly  bad.  Trains  on  this  part  of  the  road 
make  but  10  or  12  miles  an  hour.  The  original  iron  weighed,  say  35  lbs. 
per  yard,  but  it  is  now  being  replaced  with  iron  of  60  or  65  lbs.,  on  ties 
of  proper  length,  and  the  road  bed  is  under  proper  improvement  in 
width.  The  new  rails  are  down  (July  2)  to  a  point  two  miles  south  of 
Charleston  ;  the  new  iron  and  ties  are  distributed  all  the  way  to  Jefier- 
sonville.  The  conductor  informed  me  that  the  road  was  rebuilt  the 
whole  way  from  Springfield  to  South  Charlestoii,  and  that  there  were  no 
bridges  on  that  end  of  the  route  ;  it  was  thought  best  not  to  examine 
that  part  of  the  road.  The  two  miles  of  re-constructed  road,  which  I 
examined,  are  in  first  rate  condition. 

I  examined  23  trestles  on  the  road,  all  good,  and  all  unnecessary. 
They  should  all  be  replaced  by  earth.  They  range  from  four  to  ten  feet 
In  height,  and  occupy  many  hundred  feet  of  the  way.  They  can  be  ac- 
counted for  on  the  supposition  that  wood  was  abundant  and  earth 
scarce. 

Triangular  truss  of  12  panels,  each  13  feet,  total  156  feet ;  height,  19  cre^!  ^*'°'' 
feet;  width,  13  feet.  Main  braces  range  from  7  by  8  to  10  by  12  inches; 
counters,  from  7  by  5  to  7  by  9  inches;  suspension  rods  in  threes,  from 
li  to  2  inches;  lateral  braces,  5  by  5  inches;  the  upper  chord  is  quad- 
ruple, 5  by  11  inches;  pins,  3  inches;  road  beams,  double,  8  by  16 
inches ;  ribbons,  6  by  6  inches,  and  bolted  at  intervals  of,  say  6  feet ;  the 
lower  chord  at  the  end  panel,  has  two  bars  4  by  |  inches  ;  the  next,  4 
pieces,  4  by  }  inches ;  the  next,  4  pieces,  4  by  1  inches ;  the  next,  4 
pieces,  4  by  ly^  inches ;  the  next  two  panels,  4  pieces,  4  bj'  IJ  inches ; 
the  abutments  are  good ;  the  east  approach  is  105  feet,  the  west,  226 
feet,  on  piles,  with  heavy  caps,  but  with  irregular  spaces;  average, 
8  feet, 

Howe  Truss;  14  panels,  each  11  feet;  height,  19  feet;  breadth,  12  p^eek^' ^*'"'' 
feet.  Upper  chord,  4  pieces,  6  by  12  inches  ;  lower,  same  size  in  thick- 
ness, but  14  inches  deep.  Floor  beams,  6  by  14  inches,  33  inches  apart ; 
floor,  6  by  8  inches,  21  inches  apart.  Lateral  brace,  6  by  6  inches,  and 
lateral  tie  rods,  1}  inches.  The  main  braces  varj' from  6  by  10  to  9  by 
11  inches ;  the  counters  from  5  by  8  to  8  by  8  inches.  Suspension  rods 
are  in  sets  of  three,  and  range  from  1|  to  2i  inches.  The  track-stringers 
are  5  by  12  inches,  and  double.  Approaches  at  each  end,  30  feet,  on 
piles  well  supported.  The  abutments  are  piles  from  12  to  16  inches 
diameter.  Three  rows  of  piling,  five  or  six  feet  apart,  capped  with  12- 
inch  oak  timber.  Ribbons,  6  by  6  inches,  bolted  at  the  fifth  tie.  Piles 
stiffened  by  cross-braces  well  bolted. 

This  bridge  is  too  narrow  for  standard  gauge  cars.    The  lateral  sway-  Remark. 
ing  motion  of  cars  may  cause  them  to  be  hurled  against  the  end  of  the 
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bridge,  in  wliioh  case  the  structure  would  be  knocked  to  pieces.  At 
some  time  the  sway  has  been  so  large  as  to  cause  a  car  to  graze  the  tim- 
bers on  one  side. 

No.  51.  45  feet  trestle ;  three  bays,  6  feet  high.    The  trestle  work  on  this 

road  is  all  good,  without  exception. 

Nos.  49and48.         Low  trestle,  60  feet  long ;  another  100  feet  long. 

iJos.47  and  45.  47  is  like  48,  and  the  other  is  45  feet  long. 

Nos.  44  and  43.         44  is  like  45 ;  and  43  is  30  feet  long,  and  4  feet  high  ;  a  mere  culvert. 

No.  42.  350  feet  long,  and  10  feet  high. 

No.  41.  300  feet  long,  and  8  or  10  feet  high. 

No.  40.  120  feet  long,  10  feet  high,  over  creek,  ten-inch  timber. 

Nos.  39  and  36.         39,  same  as  40,  except  it  is  8  feet  high ;  36  is  100  feet  long. 

No.  34.  A  copy  of  36. 

Other  numbers  omitted  represent  mostly  mere  cattle  passes. 

Remark.  Further  particulars  will  be  also  found  in  note  book  1,  pages  14  and 


15. 


No.  62,  Green- 
field. 

No.  63, 1  mile 
awav. 


No.  75.  Buck- 
skin, 3  miles 
from  Bain- 
bridge. 


No.  76,  Paint 
creek,  Bain- 
bridge. 


2.    From  Greenfield  to  Jackson. 


200  feet ;  all  good. 

500  feet  long;  25  feet  at  greatest  height.  Stringers,  oak,  12  by  14 
inches ;  floor,  B  by  8  inches,  and  10  inches  interval ;  corbels,  6  feet ;  rib- 
bons, 6  by  6  inches,  bolted  at  intervals  of  4  feet.  There  are  horizontal 
braces  in  both  directions,  transverse  and  longitudinal,  and  double  sets 
where  the  trestle  is  high. 

The  former  100  feet,  the  latter  50  feet  low,  and  made  in  the  usual 
way. 

Howe  Truss;  120  feet,  12  panels;  19  feet  clear  height;  width,  12 
feet.  Main  braces,  from  6  by  9  to  11  by  11  inches,  sloping  end  posts. 
Counters,  6  by  6  to  6  by  9  inches.  Rods,  in  pairs,  from  11  to  1|,  and 
threes  from  1  j  to  2  inches.  Lower  chord,  four  pieces,  5  inches  broad,- 
and  12  inches  deep  ;  upper,  10  inches.  Floor  beams,  6  by  12  inches,  and 
3  feet  apart.  There  are  good  iron  clamps  on  the  chords.  Track-stringers 
aje  6  by  9  inches,  and  double.  The  bridge  is  painted,  and  probably  in- 
jured thereby.    These  are  good  stone  abutments. 

Howe  Truss;  14  panels,  each  11  feet.  Height,  19  feet;  width,  15 
feet.  Track  curved.  Bridge  painted.  Main  braces,  from  6  by  10  to  11 
by  13  inches,  inclined  end  posts.  Counters,  6  by  7  to  8  by  8  inches. 
Chords,  four  6-inch  pieces;  14  inches  deep  in  the  lower,  12  inches  in 
the  upper.  Track-stringers,  6  by  12  inches,  and  double.  Lower  laterals, 
6  by  6  inches.  Tie  rods,  IJ  inches.  Floor  beams,  6  by  14  inches,  2  feet 
apart ;  floor,  6  by  8  inches,  10  inches  apart,  10  feet  long.  Kibbons,  6  by 
6  inches,  notched  and  bolted.  The  suspension  rods  iij  two  places  are  in 
pairs,  IJ  to  1^  inches;  in  five  places  in  sets  of  three,  from  Ij  to  2  J  inches. 
Iron  clamps  are  used  on  the  lower  chord.    The  masonry  is  first  class. 

Howe  Truss;  12  panels,  lOjV  feet  each.  Main  braces,  6  by  9  to  10 
by  11  inches,  with  inclined  end  posts.  Two  equal  spans.  The  counters 
run  from  6  by  6  to  6  by  7  inches.  The  suspension  rods  at  3  joints  are  in 
pairs,  and  range  from  Ij  to  1|  inches:  at  the  remaining  3,  they  are  by 
threes,  from  \h  to  2  inches.  Lower  chord,  4  pieces,  6  by  12  inches; 
upper,  6  by  11  inches.  Floor  beams,  6  by  12  inches,  and  4  to  a  panel. 
Bridge  is  painted.  The  bridge  is  19  feet  clear  height ;  14  feet  wide. 
Remaining  parts  as  before.    The  north  abutment  is  first  class  masonryi 
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the  pier  and  the  south  abutment  have  three  rows  of  piles,  14  inches 
diameter,  on  which  is  a  heavy  set  of  timber.  The  abutment  and  pier 
will  shortly  (August,  1881)  be  replaced  by  masonry. 

340  feet  of  trestle  (pile).    There  are  10  feet  corbels  at  alternate  bents ;  No.  77. 
track-stringers,  12  by  14  inches ;  with  the  usual  floor. 

1200  feet  of  pile  trestle  ;  16  feet  at  the  highest  point.    Sway,  hori-  No.  78. 
zontal,  lateral  braces  are  employed.    There  is  the  usual  floor.    Bays  are 
10  feet,  having  had  the  lengths  changed  by  the  process  of  putting  in  an 
extra  set  of  piles. 

Howe  Truss ;  two  equal  spans ;   12  panels,  llfV  feet ;  width,  14  feet ;  No.  79,  Paint 
height,  l^/u  feet.    Stone  abutments  and  pile  pier.    Main  braces,  6  by  9  from  isain- 
to  11  by  12  inches.    End  pieces  sloping.    Counters,  6  by  6  to  6  by  8  ^^^'^se- 
inches.    Lower  chord,  4  pieces,  6  by  12  inches ;  upper,  same,  by  10  inches 
deep.    The  suspension  rods  are  in  sets  of  three,  ranging  from  1}  to  2 
inches.    The  floor  beams  are  6  by  14  inches,  and  4  to  a  panel.     Usual 
flooring,  at  12  inches  intervals. 

Howe  Truss ;  like  No.  79,  only  about  7  feet  shorter ;  and  the  inclined  No.  8,  same 
pieces  at  the  end  are  10  by  11  inches ;  the  smallest  suspension  rods  ^f''^*"'- 
being  Ij  inches.    The  west  abutment  is  good  masonry;  the  east  abut- 
ment and  the  pier  are  piles,  and  the  usual  timbers  accompanying. 

Trestle  ;  10  feet  high,  120  feet  long,  and  good.  fJom  bLu-'^^' 

Trestle;  760  feet  long;  height,  about  15  feet  where  highest.    There  ^o.  si. 
is  longitudinal  bracing  as  well  as  transverse. 

This  road  having  been  changed  from  narrow  to  standard  gauge,  the  Remark, 
trestles  (which  were  originally  constructed  with  spaces  of  20  feet  be- 
tween the  centers  of  the  bents),  were  re-enforced  by  the  insertion  of  an 
intermediate  support  at  the  middle  of  the  20  feet  span.  The  spaces  are 
consequently  only  10  feet  from  center  to  center ;  and  inasmuch  as  the 
timber  is  foot-square  oak,  the  trestles  are  the  strongest  found  on  any 
road  that  I  examined. 

Trestle,  about  700  feet  long,  and  18  feet  at  the  highest  point.    There  jj^  ^4 
are  the  usual  transverse  and  longitudinal  braces. 

Trestle,  alxiut  500  feet  long,  and  16  feet  at  the  highest  point.    There  jj^  §5 
is  double  transverse  bracing,  and  the  usual  longitudinal  pieces. 

The  shortest  curve  found  had  a  radius  of  420  feet.  Curves. 

A  100  feet  low  ti'estle.  j^^  g, 

Near  Summit  Station  is  a  boggy  hillside,  where  the  track  is  con-  Remark 
tinually  sinking ;  but  it  is  persistently  worked  at,  and  kept  in  fair  con- 
dition for  slow  travel. 

160  feet  trestle  ;  about  25  feet  at  highest  point.    Construction  as  ^o.  91,  6  miles 
usual.  w.  of  Waverly. 

Exactly  like  No.  91.  jj^  92. 

700  feet  trestle,  of  which  500  feet  are  from  25  to  30  feet  high ;  having  ^o.  93. 
in  this  part  double  transverse  and  longitudinal  braces;  on  a  curve  of 
1000  feet  radius. 

550  feet  trestle,  straight ;  otherwise  like  93.  j^o  94 

400  feet  trestle,  about  20  feet  high,  with  single  transverse  and  Ion-  no.  95. 
gitudinal  braces. 

Same  as  No.  95,  in  all  respects. 


Trestle  over  canal ;  3  bays ;  total,  80  feet.    Two  of  the  bents  have 
been  re-enforced,  but  the  bridge  is  not  first  class. 


No.  96. 
No.  97. 
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Remark. 
No.  99,  Scioto 


East  approacli 
pile  trestle. 

No.  100. 

No.  110. 

No.  111. 

No.  112. 
No.  113. 
No.  114. 


No.  2.1,  Miami 
river,  near 
Dayton.    1871. 


Howe  Truss ;  14  feet  wide,  14  feet  high  ;  10  panels,  each  7i  feet. 
Main  braces  vary  from  7  by  8  to  8  by  9  inclies ;  the  counters,  from  6  by 
6  to  6  by  8  inches.  The  rods  are  in  pairs,  and  range  from  1  to  1 J  inches. 
The  lower  chord  has  three  fi-inch  pieces,  13  inches  deep ;  the  upper 
chord  similar,  with  a  depth  of  11  inches.  Floor  beams,  7  by  13  inches, 
and  three  to  a  panel.  Track  stringers,  10  by  10  incites;  lower  lateral 
bracing,  7  by  7  inches ;  ribbons,  4  by  6  inches,  notched.  Bridge  old, 
and  not  very  good 

The  trestle  approach  to  the  Scioto  bridge  is  1300  feet  long,  is  22  feet 
high  at  the  highest  point;  and  tie  upper  timbers,  those  on  the  piles, 
are  considerably  decayed.    Stringers  are  double,  10  by  12  inches. 

This  upper  part  should  be  renewed. 

Howe  Truss ;  3  spans  of  14  panels,  10  feet  10  inches  each  ;  width,  14 
feet;  height,  20  feet.  Spans  equal,  with  inclined  end  pieces.  Main 
braces  vary  from  7  by  11  to  10  by  12  inches;  counters,  from  7  by  7  to  7 
by  9  inches.  Suspension  rods  are  in  sets  of  three,  ranging  from  IJ  to  2 
inches.  Lower  chord  has  two  6-inch  and  two  7-inch  pieces,  14  inches 
deep ;  the  upper,  has  12  inches.  Floor  beams,  7  by  14  inches,  and  4  to 
a  panel.  Track  stringers  double,  8  by  12  inches ;  usual  floor  ;  and  4  by 
6  inches  ribbons,  notched. 

The  east  span  is  fair ;  the  middle  span  has  17  broken  angle-blocks  ; 
the  west  16.  The  bridge  should  be  strengthened  or  renewed  ;  it  is  not 
first  class  by  a  long  way. 

This  is  200  feet  long,  20  feet  high,  and  braced  in  the  usual  manner. 
There  are  three  stone  piers  of  first  class  masonry. 

150  feet  trestle  ;  a  good  deal  decayed ;  abutments  of  stone  about  to 
be  put  up. 

450  feet.  Trestle,  15  feet  high;  stringers,  8  by  12  inches  double; 
frame  bents;  good  stone  abutments. 

600  feet.  Frame  bents  on  stone  foundations,  10  to  15  feet  high  ; 
condition  fair. 

120  feet.     In  essentials  like  111. 

240  feet.    In  essentials  like  the  preceding. 

36  bays  of  r2J  feet  each  ;  450  feet  total ;  on  a  curve  of  large  radius. 
Stringers,  7  by  12  inches  double,  and  packed  at  intervals  of  5  feet ;  the 
ribbons  are  4  by  6  inches,  notched  ;  but  the  bolts  are  at  intervals  of  8 
feet,  and  the  tap<!  are  wanting  in  24  places.  The  piles  are  from  12  to  15 
inches  in  diametei-,and  are  well  braced,  as  shown  in  the  sketch  on  page 
16,  book  8  ;  floor,  open. 

VII.  C.  C.  C.  &  I.,  " Dayton  Shokt  Line  Division" — Ci.vcinn.ati  and 
Sprikgpild  Eailkoad,  from  Dayton  to  Cincinnati. 
Howe  Truss,  4  spans;  total,  620  feet;  14  panels,  each  IH/u  feet  wide, 
22  feet  high  ;  two  ribs,  8  by  24  inches ;  center  main  braces,  9J  by  11 
inches ;  counters,  8  by  10  inches  ;  rods,  from  1  j  to  I't  inches.  In  general 
on  this  road,  the  floor  beams  are  7  by  14  inches,  at  2  feet  interval.  Bridge, 


^p  .,5  Marked  for  renewal,  and  not  necessary  to  give  the  details. 

No  26  creeli  ^'^^  span  Howe,  98  feet ;  total  length,  108  feet;  14  feet  wide,  22  feet 

JS"1-  high.     Main  braces,  from  7  by  10  to  9  by  10  inches;  counters,  from  7  by 

8  to  8  by  10  inches  ;  rods  by  threes,  from  1 J  to  IJ  inches ;  lower  chord  has 

two  pieces  5,  and  two  6  iuil.es  thick,  and  14  inches  deep  ;  the  depth  of 
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the  upper  chord  is  2  inches  less.    Striugers,  10  by  12  inches;  ribbons,  6 
by  6  inches. 

Is  a  short  bridge  over  the  canal  feeder  ;  strong  and  good.  °-  -■■ 

Half  Howe  Truss;  total  length,  73  feet;  17  feet  wide,  12  feet  high  ;  am°s?fur^'i880 
10  panels,  each  61  feet ;  mains,  all  7  by  9  inches ;  counters,  6  by  7  inches. 
Lower  chord,  two  pieces  5  inches,  one,  11  inches,  and  all  12  inches  deep ; 
upper,  11  inches  deep;  track-stringers,  12  by  12  inches  ;  floor  beams,  8 
by  15  inches,  and  2  feet  apart;  floor,  »i  by  8  inches,  at  10  inches  inter- 
vals ;  ribbons,  8  by  8  inches.     All  good. 

Half  Howe  Truss  ;  total,  70  feet :    width,  18  feet;    in  all  other  re- ^r°e^' f|^7'' 

spects  this  is  a  duplicate  of  No.  28  above. 

o  XT      no    1  No.  30,  Crane 

.Same  as  No.  28  above.  creek.   1878. 

Trestle,  3  bents,  55  feet  total ;  good  for  a  year  or  two.  waste.'  iItt! 

Half  Howe;  total  length,  56  feet.    In  general  like  No.  28,  but  smaller.  „aste.'  1878. 
c,  x^      or.    ■      ...  No.  33,  Penny- 

fcame  as  No.  32,  just  given.  royal  creek 

1878. 

Howe  Truss ;  total  length,  158  feet.     Rebuilding  a  substantial!  one.  ii,,'   i87i. 
Like  34  in  the  new  form.  ^°-  ^^■ 

Like  33.  N"-  36- 

Iron  girder;  Keystone  build ;  length,  .55  feet;  width,  18 feet;  height,  ^j°g|^' ^j™" 

57  feet.      Eleven   panels.     The  top  plate  is  12  inches  wide,  jj-inch 

thick,  and  properly  re-enforced  ;  the  stiflening  angle  irons  being  of  f-inch 

thickness.    Floor  and  ribbons  good. 

.Same  as  No.  33.  ^°-  ^• 

Old,  and  to  be  very  soon  rebuilt,  (August,  1881).  and 48.'     ' 

Seven  short  spans,  deck ;  total  length,  258  feet.    Good.  creek.'  1879. 

Pratt ;  iron  ;  6  panels,  72i  feet  total.    Made  in  the  usual  way.  ^°*1-    ^^^°- 

50  teet  iron  plate  girder ;  about  as  stiff  and  strong  as  it  is  possible  to        ^- 

make. 

Same  as  the  preceding.  *^' 

Howe  Truss ;  98  feet  total ;    to  be  rebuilt  within  one  year  ( August,  ^°'  **■  ^^^' 

1881),  aud  measurements,  therefore,  not  here  given. 

Stone  arch.  No.  47. 

The  road-bed,  ditches,  fences,  ballast,  on  this  road,  all  in  good  order. 

VIII.    Cincinnati  and  Westwood  Railroad. — Narrow  Gauge. 

Trestle  of  16  bays,  20  feet  each  ;  total,  320  feet ;  35  feet  at  the  highest  no.'i.^*^'  ^°'^' 
point.    Corbels,  10  by  12  inches,  and  10  feet  long  are  used  ;  Posts  are  10  au  trestles  on 
by  10  inches;  longitudinal  inclined  braces,  4  by  8  inches  in  part,  and  8  cept roadway 
by  8  inches  in  part;  st'inaers,  6  by  13  inches  double  ;    flooring,  5  by  6  p"^''^^- 
inches,  at  1  foot  intervals ;  ribbons,  5  by  6  inches,  bolted  at  intervals  of 
10  feet,  but  not  notchcl ;  and  would  offtr  no  valuable  aid  in  case  of  de- 
railment. 

Similar  to  No.  1,  but  is  not  quite  so  high  ;    being  30  feet  at  the  no.  2. 
highest  point,  and  having  27  bays  of  20  feet  each,  or  540  feet  in  all. 

Ten  panels  of  12  feet,  16  feet  high ;    like  the  preceding  in  size  of  No.  3. 
timber.    The  guard  rails  are  not  bolted,  and  are  useless. 

Roadway  ;  two  stringers  on  each  side,  7  by  14  inches;    and  under-  No.  4. 
neath  these  is  a  strain  beam,  15  by  6  inches. 

Fourteen  20-foot  spaces,  at  the  highest  point,  40  feet;  whole  length.  No.  5. 


208  ANNUAL   REPORT. 

280  feet;  guard  rails  are  better  than  those  on  the  other  trestles.    There 

is  X  longitudinal  double  bracing  in  connection  with  the  strain  beams, 

for  J  the  entire  distance. 

No.c.  Nine  spaces,  20  feet  each,  or  120  feet  in  all ;   30  feet  at  the  highest 

point,  and  entirely  similar  to  the  preceding. 

No.  7,  near  the         Twentv-four  20-foot  spaces,  about  20  feet  high  on  an  average.    The 
junction.  * 

ties  are  long,  the  track  being  on  a  short  curve.     This  trestle  is  in  process 

of  being  filled. 

Remarks.  The  grade  in  places  is  very  steep  ;  the  track  quite  rough,  and  out  of 

shape,  both  in  alignment  and  in  surfacing.    There  is  about  half  enough 

ballast,  and  the  fencing  seems  to  belong  to  the  owners  of  the  land  or  lots. 

IX.     College  Hill  Eailkoad — Narrow  G.^uge. 

Two  trestles  The  track  is  not  ballasted,  is  very  steep  in  places;    badly  aligned, 

road.  and  badly  surfaced ;  and  either  not  fenced,  or  the  fencing  is  in  the  hands 

of  the  land  owners. 

No.  1.  Half  Howe  deck  of  7  panels,  7  feet  each ;  lower  chord,  single  piece, 

11  by  13  inches  ;  the  upper,  9  by  13  inches :  corbels,  5  feet  long,  are  used 
in  the  trestles;  the  braces  in  the  bridge  are  all  4  by  6  inches;  the  west 
approach  is  127  feet  long;  in  the  longest  part,  longitudinal  braces  are 
used  ;  the  east  approach  is  .3.55  feet  long,  with  spans  of  15  feet ;  highest 
point,  28  feet.  The  work  is  all  much  decayed,  and  the  timber  is  partly 
on  the  ground  for  renewal. 

No.  2.  trestle.  Length,  188  feet ;  flooring  is  6  by  8,  and  is  bunched  very  greatly. 
One  bay  is  27  feet,  having  stringers,  14  by  16  inches;  re-enforced  by  a 
straining  beam,  9  feet  long,  and  6  by  10  inches.     Bays  in  general,  15  feet. 

Note. — The  following  letters  have  been  received  in  regard  to  the  College  Hill 
Eailroad : 

Office  of  College  Hill  Railroad  Co., 

CiNCiKNATi,  ^fan■h  16,  1882. 

Hon.  H.  Sabine,  R.  R.  Com'r,  Columbus.  0. : 

Dear  Sir:  I  enclose  herewith  a  letter,  addressed  to  you,  in  reference  to  the 
condition  of  the  College  Hill  Railroad. 

Can  this  communication  be  added  to  your  forthcoming  report,  so  as  to  do  justice 
to  our  road  ?  We  do  not  take  any  exception  to  Prof.  McFarland's  report,  but  feel 
that  it  is  due  the  directors  that  the  fact  stated  in  my  letter  should  accompany  the 
publication  of  his  report.  Yours,  very  truly, 

CiiAs.  R.  Wild. 


Office  of  College  Hill  R.mlro.^d  Co., 

.     CiNciNN.\Ti,  March  1,  1882. 

Hon.  H.  Sabine,  Com'r  of  Railroads  Stale  of  Ohio,  Columbus,  0.  ; 

Dear  Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  communication 
of  recent  date,  contHining  transcript  of  report  of  Prof.  McFarland,  concerning  College 
Hill  Eailroad.  Referring  to  some  of  the  facts  set  forth  in  the  report  as  to  the  condi- 
tion of  the  road,  I  would  say,  that  on  the  Ist  of  May,  1881,  the  directors  received  the 
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road  from  hands  of  former  lessee,  who  had  operated  the  same  for  three  years  previ- 
ous. They  found  tlie  road-bed  in  bad  condition,  the  rolling  stock  needing  immediate 
overhauling,  and  the  trestle-work  requiring  straightening,  by  new  timbers,  etc.  They 
at  once  addressed  themselves  to  the  task  of  putting  the  road  in  good  condition.  Un- 
der the  direction  of  Mr.  \Vm.  Tozzer,  bridge  builder  of  the  C.  H.  &  D.  R.  R.,  the 
trestle  has  been  made  entirely  satisfactory,  at  a  cost  of  near  $1,000.  The  machinery 
(locomotives)  has  had  attention  at  an  expense  of  over  $1,000.  The  rolling  stock  has 
had  repairs  and  addition  to  nearly  S3,000.  A  large  amount  of  repairs  and  labor  has 
been  put  on  the  road,  in  ballasting  and  alignment  of  track.  3,000  new  ties  have 
been  purchased,  and  are  being  put  in  wherever  needed,  and  the  condition  of  the 
road  rapidly  brought  up  to  a  satisfactory  standard.  We  feci  that  it  is  but  justice  to 
the  company  that  tlie  facts  should  be  stated  as  an  ofTset  to  the  criticisms  contained 
in  Prof.  McFarland's  report. 

Yours,  very  respectfully, 

Cins.  R.  Wild, 

Sec'y  CoUege  Hill  R.  R.  Co. 
X.    Cincinnati  .\nd  Northern  Railway. 

On  this  road  all  the  trestle  frames  are  of  12  inches  square  timber; 
the  flooring  is  b  by  8  inches,  and  at  intervals  of  9  or  10  inches ;  and  the 
ribbons  are  4  by  5  inches,  and  notched. 

Seventeen  bents;  highest,  41  feet,  three  being  2  story  frame  bents.  No. l,  near 
Horizontal  and  transverse  bracing  is  used.  orwoo  . 

To  be  soon  filled,  and  has  no  guard  rails.  No. 2. 

Eight  bays  of  16  feet  each,  or  128  feet  in  all ;  thirty-two  feet  high  ;  No.  3. 
the  stringers  are  12  by  16  inches,  and  there  are  beams  under  the  ends  of 
the  ties  ;  bridge  very  strong. 

Like  No.  3.         "  No.  4. 

On  a  curve,  but  first  class.  No.  5. 

Total,  160  feet;  and  at  liighest  point,  28  feet  high,  and  fully  braced.  No. 6. 

Seven  16-feet  spaces ;  fourteen  feet  at  highest  point ;  and  on  a  curve.  No.  7. 
but  good. 

.Same  as  7,  above  given.  No. 8. 

Two  spans  of  16  feet  each,  and  12  feet  high  ;  all  good  ;   No.  10  is  10  nos.  9  and  lo. 
feet  high. 

Like  No.  10.  No.  ll. 

Are  3  space  trestle  ;  the  one  8,  the  other  10  fest  high.  No.  vi  and  13. 

Has  6  sixteen  feet  bays,  and  is  about  15  feet  high.  No.  14. 

All  these  have  three  spaces  of  16  feet  each,  and  from  6  to  9  feet  high.  No-i.  from  15 

No.  20  has  4  spaces,  and  21  has  three ;  remainder  as  usual.  j^^jg'  '.,g  ^^^j  21 

Half  Howe  deck,  10  panels,  each  6}  feet;  total  length,  70  feet;  No.  2i. 
width,  12  feet;  height,  10  feet.  Rods  in  pairs,  and  from  H  to  2  inches; 
the  main  braces  and  counters  range  from  4  by  5  to  5  by  8  inches ;  the 
lower  chord  has  three  pieces,  6  inches  wide  and  12  inches  deep ;  the 
other,  two  5-inch  pieces,  one  6-inch  piece,  all  8  inches  deep  ;  floor 
beams,  7  by  14  inches,  at  2  feet  intervals  ;  stringers,  10  by  12  inches,  and 
a  stringer  under  each  end  of  the  ties.  The  floor  itself  is  as  the  preced- 
ing ones.  The  sway  braces  are  4  by  5  inches.  The  south  approach  has 
7  bays  of  16  feet  each,  about  18  feet  high.  The  north  approach  has  9 
bays ;  some  of  the  bents  in  both  approaches  stand  on  stone  foundations. 
14  R.  R.  C. 
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No.  1,  Little 
Duck  creek — 
Trestle. 


No.  23,  trestle.  Three  spaces,  16  feet  each  ;  gooil. 

No. 24.  Half  Howe,  12  panels,  7.3  feet  each;  height,  7  feet;  breadth,  11.3 

feet,  Rods,  li  to  2  inches ;  main  braces,  6  by  8  to  8  by  8  inches,  and  the 
counters  6  by  7  to  6  by  8  inches ;  the  npper  chord  has  three  pieces,  6,  8, 
and  6  inches  in  diameter,  and  12  inches  deep;  the  other  chord  is  2 
inches  less  in  depth  ;  foundation,  stone;  floor  as  usual.  This  bridge  has 
2  bays.  Hi  feet  each,  on  each  side  of  it. 

No.  25.  Leba-  Howe  Truss,  14  panels,  10  feet  each.     Floor  as  all  of  them  on  this 

"°°-  line  ;  width,  12  feet ;  height,  19i  feet  clear  ;  floor  beams,  6  bj'  14  inches, 

and  4  to  a  panel,  also  end  stringers;  the  rods  vary  from  1}  to  28  inches. 
The  main  braces  range  from  7  by  9  to  8  by  11  inches ;  the  counters,  from 
6  by  8  to  7  by  8  inches.    The  masonry  is  first  class. 

No.  26,  trestle.  Three  spaces,  16  feet  each,  and  12  feet  high  ;  good. 

Remarks.  1'he  road  is  more  than  half  fenced  with  barbed  wire,  and  the  re- 

mainder is  making  ready  to  be  so  treated.  The  road-bed  is  moderately 
well  ballasted  for  the  whole  distance.  The  road  was  being  overhauled 
(Aug.,  1881.)  for  alignment  and  surfacing.  The  bridges  and  trestles  are 
strong  enough  for  standard  gauge,  are  all  new  and  all  good. 

XI.      CiN'CISJNATI    AXD    EaSTEKN     EaILKOAD,    AND    CoLUMBUS    AND    MaYS- 

viLLE  Railway. 

1.    C.  &  E.,  Walnut  Hills  Branch. 

Ten  panels,  each  18  feet,  about  20  feet  high  at  the  highest  point. 

The  stringers  are  double,  6  by  16  inches.    There  is  one  span  of  22  feet, 

where  the  double  stringers  are  9  by  16  inches.    The  floor  is  5  by  7 

inches,  at  9  inches  interval     The  frame  is  of  6  by  8  inches  timber,  and 
I        consequently  very  light.    The  corbels  are  5  feet,  the  caps  of  9-inch  tim- 
ber ;  these  are  long  sloping  transverse  braces  of  small  dimensions.    The 

ribbons  are  5  by  7  inches,  and  are  notched. 
No.  2,  Big  Trestle,  18  panels,  18  feet  each.    The  middle  has  a  trussed  girder  of 

uc    creek,     ^q  ^^^^^  ^^  whicli  are  3  string  pieces,  8  by  16  inches,  also  3  rods,  IJ-inch. 

It  is  47  feet  high  at  the  greatest.     Along  the  highest  part  the  frame  is 
'       two-story;  there  are  Jour  longitudinal  braces.    The  frame  timber  is  10 

inches  square  in  the  second  story,   and    12  inches  in  the  low-er.    The 

bents  are  braced  transversely  by  diagonal  pieces. 
No.  3,  Lick  Thirty -six  panels,   18  feet  each  ;  bents  of  10-inch  timber;  there  is 

one  40  feet  trussed  girder,  like  the  one  just  given ;  the  highest  part  is 40 

feet  above  the  ground.  ■  Floor,  stringers,  etc.,  like  the  preceding  cases. 
No.  4,  a  small  Seven  panels,  about  15  feet  at  the  highest  point;  like  the  others  in 

™"-  general  build,  and  is  to  be  filled  this  year. 

No.  5,  valley.  Six  panels,  15  feet  above  ground. 

Nos.  6and7.  (?even  panels,  12  feet  high  ;  9  panels,  15  feet  high.    The  last  three 

are  to  be  filled  also  this  year. 
No.  8.  Sixteen  panels,  each  18  feet,  ;iud  at  highest  point  19  feet.    There  is 

a  trussed  girder,  having  3  stringers  8  by  16  inches,  and  4  rods  1|  inches. 

Timbers,  8  by  10  inches,  all  very  slroiig. 
No.  9.  Twentj'-(ine  panels,  42  feet  at  highest  point ;  bents,  2-story,  of  10-inch 

timber;  tlie  leniiiinder  as  in  the  preceding  cases.     Every  third  tie  is  set 

on  edge,  and  notch  on  the  .stringers. 
No.  10,  Big  Thirty-two  panels,  usual  length,  and  52  feet  high  at  the  nighest 

Duck  creek,      p^jj^j     There  is  one  trussed  girder  of  80  feet,  having  2  stringers  and  3 

2-inch  rods.    Other  parts  as  usual  in  the  high  trestle  work. 
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Seventeen  panels,  40  feet  at  highest  point.  No.ll.at  june- 

'^  "  i-  llQ,-i  uj  Cincin. 

2.  Main  Line  to  Richmond,  Batavia  Junction. 

Howe  Truss,  two  spans;  16  panels,  each  9.7  feet;  width,  13  feet ;  No. l,  Little 
height,  21  feet.  The  suspension  rods  are  by  threes,  and  range  from  1 J 
to  2  inches.  The  main  braces  vary  from  6  by  10  to  8  by  11  inches,  the 
counters,  from  6  by  8  to  8  by  8  inches.  The  chords  have  four  6-inch 
pieces,  13'(  inches  deep,  below,  and  in  the  upper,  11  inches.  Floor 
beams,  6  by  14  inches,  and  4  to  a-panel.  Lateral  braces,  6  by  6  inches. 
Diagonal  tie  rods,  IJ  inches.  The  floor  is  5  by  7  inches,  and  10  inches 
intervals.  Track-stringers,  10  by  12  inches.  The  pier  is  made  of  small- 
sized  blue  limestone  rock ;  it  was  undermined  at  the  north  end,  and 
settled  two  feet,  but  being  built  on  a  strong  platform,  the  stones  were 
not  displaced ;  the  south  end  of  the  pier  was  then  intentionally  under- 
mined, and  the  pier  brought  back  to  its  vertical  position. 

These  are  pile  stnictures,  four  at  each  end,  all  well  braced  by  Llock  Abutments, 
and  diagonal  braces.    The  west  approach  has  3  panels  on  piles ;  the  east 
has  the  same,  the  stringers  being  triple.    Then  follows  a  trestle  8  feet 
high,  having  12  panels  15  feet.     The  stringers  are  8  by  16  inches  on  the 
short  panels,  and  12  by  16  inches  on  the  long. 

Two  panels,  18  feet  at  west  end ;  then  two  40  feet  trussed  girders,  No.  2,  Clear 
having  double  8  by  16  inches  stringers,  and  3  rods  on  each  side  ;  at  the 
east  end  are  5  panels,  a  little  irregular,  on  piles;  where  the  panels  are 
longest,  the  stringers  are  double.    The  structure  was  damaged  by  ice 
last  winter ;  it  is  to  be  overhauled  and  repaired.    No  ribbons ;  floor,  bad. 

3.  Richmond  Branch,  from  Richmond  to  New  Richmond. 

Low  trestle,  7  feet  high  ;  four  spans  of  20  feet.    The  posts  are  set  7  ^o.  3,  Dry 

,  ,  .  ,  „  ,  Run,  2>^  miles 

feet  deep  m  the  earth,  making  them  very  firm,  but  vastly  mcreasing  from  junction 

their  liability  to  decay.     Stringers,  14  by  16  inches.  Une'! '"'''° 

Are  trestles  very  short  and  strong.  Nos.  4  and  5. 

Near  by  the  last  No.  is  the  sharpest  curve  on  the  road,  of  12°,  or  Curve, 
about  480  feet. 

Twenty-live  feet  trussed  girder,  having  four  rods ;  good.  No.  6. 

Another  trussed  girder  of  20  feet,  and  11  panels,  18  feet,  averaging  Nos.  7  and  8. 
12  feet  high,  with  timbers  10  by  10  inches;  batter  post,  8  by  10  inches, 
and  a  few  a  little  smaller. 

Short,  15  feet  spans,  with  good  stringers.  Nos.  9  and  lo. 

Under  this  No.  I  include  seven  short,  low  trestles,  from  20  to  40  feet  No.  u. 
long,  with  good  full-bolted  guard  rails,  and  stringers  12  by  16  inches. 
All  these  span  a  small  winter  stream. 

Three  short  spans,  like  the  preceding.  No.  12. 

Five  18  feet  panels,   10  or  12  feet  high,  with  10-inch  timbers,  andNo.  13. 
floor  as  usual. 

Five  18  feet  panels  of  10-inch  timber;  stringers,  14  by  16  inches.  No.  14,  Nine 
There  is  one  panel  25  feet  long,  with  double  10  by  15  inches  stringers. 
Ties,  12  inches  apart ;  ribbons,  well  bolted,  and  top  of  rail  about  20  feet 
above  the  ground. 

Sixteen  panels,  usual  length.     At  highest  point  44  feet  above  ground,  no.  15. 
with  12-inch  single  length  posts,  all  good. 

Six  panels,  highest  point  38  feet ;  stringers,  12  by  15  feet ;  good  floor  No.  16. 
and  ribbons. 
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No.  17.  Seven   panels,  in   all   re.spects  like   the   rest ;    height,   20  feet   at 

greatest. 
No.  IS,  called  Trestle,  51  feet  high  at  the  highest  point.     West  end  has  seven  18 

feet  panels,  with  single  pieces  of  timber  12  by  15  inches.  Next,  23 
panels  of  two-story  work,  with  4  longitudinal  horizontal  braces.  Of  the 
23  spans,  three  are  22  feet  long,  with  double  8  by  15  inches  stringers. 
The  other  stringers  are  single  and  14  by  16  inches.  Next  four,  single 
story  bents,  and  one  40  feet  trussed  girder,  with  3  rods  on  each  side. 
If  inches,  and  double  stringers  9  by  15  inches.  The  floor  and  ribbons 
are  good. 
Uq_19_  Ten  panels,  18  feet  each,  and  20  feet  at  highest  point.    The  stringers 

are  irregular,  some  are  12  by  16  inches  and  single,  some  double,  6  by  16 
inches,  some  14  by  15  inches  single,  and  others  double,  8  by  15  inches. 
The  floor  is  good. 
No.  20.  36  panels,  18  feet,  and  one  20  feet,  with  stringers  14  by  36  on  longest 

panel ;  others,  12  by  15  inches. 
Nos.2land22.  Three  spans,  15  feet  high  ;  and  7  spans,  18  or  20  feet,  at  highest- 

all  good. 
No.  22  (a).  21  spans  ;  highest,  from  25  to  35  feet;  one,  40  feet.    Trussed  girder, 

having  3  rods  on  each  side.    Track-stringers  are  double,  ai.d  are  8  by  15 
inches. 
No.  23.  Fourteen  spans;  25  feet  at  highest  point.    There  is  one   trussed 

girder,  31 5  feet  long,  with  triple  l|-inch  rods;  and  double  stringers,  8 
by  16  inches.    The  floor  is  too  open,  otherwise  everything  is  gO'  d. 
No.  24.  30  panels ;  all  as  usual ;  20  to  25  feet  at  highest  point.    There  is  one 

trussed  girder  of  35  feet,  having  three-inch  and  a  half  rods  on  each 
side;  all  very  fair.  Half  of  the  road  is  now  (.\ugust,  1881),  well  bal- 
lasted, and  the  remainder  soon  will  be. 

4.     Main  Line,  from  Richmond  to  Sardinia. 
No.  1.  3H  spans;  usual  form;  and  one  40  feet  tru.><fed  girder,  having  three 

rods  on  each  side,  and  double  9  by  16-inch  stringers.    There  is  one  26 
feet  span,  with  double  9  by  21-inch  stringers. 
Nc.  2.  •  Four  panels :  usual  length  ;  and  one  26  feet,  with  double  9  by  21- 

inch  stringers.    This  makes  a  rather  bad  shake  under  a  locomotive. 
No.  3.  Eleven  spans ;  about  15  feet  high  ;  made  in  the  uniform  way. 

No.  4.  Fifteen  sians;  about  12  feet  at  highest  point. 

No. 5.  Six  spans;  10  feet  high.    Timbers,  6  by  10  to  8  by  10,  according  to 

position. 
No.  6,  EDstou  Twenty  panels,  and  a  forty  feet  trussed  girder,  like  those  before 

named.    The  flooring  is  at  15  inches  open  space,  and  is  not  good. 
No.  7.  Six  panels  of  the  usual  make. 

No.  8,  Hall's  Four  panels  of  the  usual  length,  and  one  25  feet ;  and  one  trussed 

girder  of  40  feet,  in  the  usual  way. 
No.  9, Salt  Twenty  panels,  about  12  feel  high  at  the  highest  point;  and  one  40 

feet  trussed  girder,  of  the  usual  form. 
No.  10.  Three  spans  ;  10  or  12  feet  high. 

No.  11.  Five  spans;  from  12  to  15  feet  high. 

No.  12.  Seven  panels,  about  10  feet  at  highest;   and  one  40  feet  trussed 

Shaler'srun.    girder.     Over  Shaler's  run. 
No.  13,  smaU  Nine  panels ;  15  feeUhigh. 
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The  former  trestle  is  18  feet  high,  and  has  6  panels ;  the  other,  5  Nos.  H  and  15. 
panels,  and  15  feet-high. 

Five  spans,  15  feet  high  ;  4  spans,  12  feet  high  ;  4  spans,  10  feet  high,  Nos.  16, 17  aud 

respectively. 

Twelve  spans  ;  10  or  12  feet  high  ;  and  one  trussed  girder  of  the  No.  19,  Olive 
,         ,  °  ''  Branch, 

usual  style. 

Five  18  feet  panels,  10  feet  high ;  two  25  feet  panels,  with  double  6  No.  20,  East 
by  21-inch  stringers;  also  one  40  feet  trussed  girder,  with  triple  Ij  rods 
and  double  8  by  16-inch  stringers. 

Then  a  deck  Howe  Truss  of  16  panels,  each  9j%  feet.     Breadth,  12  Truss, 
feet ;  height,  21  feet,  and  like  the  preceding  Howe  Truss  at  the  Miami. 

Also  one  50  feet  trussed  girder,  with  stringers  8  by  16,  triple  IJ-inch  Trussed  gir- 
rods.    The   flooring  is  fair;  the  piers  good.     Next,  one  25  feet  spans, 
with  double  6  by  21  inches,  and  20  more;  cross-braced,  and  having  2 
longitudinal  string  pieces.    The  timbers  are  12  by  12  inches.    At  the 
highest  point  the  structure  is  nearly  40  feet  high. 

Five  and  four  panels,  respectively,  and  15  and  10  feet  high,  at  most.  Nos.  21  and  22. 

Six  and  three  panels,  respectively.  Nos.  23  and  24. 

Kight  panels,  15  feet  high  ;  over  dry  bed  of  a  stream.  No.  25. 

Fourteen  panels,  15  feet  high  ;  all  made  as  usual.  No.  26. 

Four  panels,  10  feet  high.    Seven  or  eight  of  these  are  near  Batavia.  No.  27. 

Between  Afton  and  Williamsburg  there  is,  first,  a  2  panel  trestle ;  No.  2,s. 
then  a  22  panel  one,  ranging  through  various  heights  from  20  to  35  feet, 
having  4  longitudinal  horizontal  braces,  also  lateral  braces;  all  the  work 
in  the  usual  style. 

Howe  Truss;  16  panels,  9|  feet,  13  feet  wide,  21  feet  high.  Floor  No. 29. 
beams,  6  by  14  inches,  and  4  to  a  panel.  The  chords  are  4  pieces,  6  b}' 
13  for  the  lower,  and  6  by  11  for  the  upper.  Floor  as  usual.  Rods  are 
in  threes,  and  vary  from  li  to  2  inches.  Main  braces  vary  from  6  by  10 
to  8 J  by  11  inches  ;  the  counters  from  6  by  8  to  8  by  8  inches.  The  west 
approach  consists  of  8  panels  of  frame  trestle  work,  of  timbers  from  10 
to  12  inches.    The  east  abutment  is  a  double  frame  bent. 

Four  panels,- 10  feet  high  ;  all  right.  No.  29  (a). 

Four  panels,  12  feet  high.  No.  36. 

Under  this  head  I  embrace  4  or  5  three  panel  trestles,  from  6  to  8  No.  3i. 
feet  above  ground. 

Four  panel  trestle,  7  feet  high.  No.  32. 

Twenty-seven  panels,  18  or  20  feet  high  ;  one  trussed  girder  of  two-  ^,'mJJ^^  '''h™ 
story  build,  and  square  rods  li  inches  diameter.    There  is  one  25  feet 
span,  with  the  corre8pon<ling  increase  in  the  timbers. 

Twelve  panels,  18  to  20  feet  high.  No.  84. 

Howe  Truss ;  12  panels,  9.V  feet,  13  feet  wide,  21  feet  high.  Chords,  '*<'•  ^• 
four  pieces,  5  by  12  inches  in  the  lower  chord,  and  2  inches  less  in  the 
upper  chord.  Rods,  in  the  4  panels  on  one  side  of  the  center  of  the 
truss,  are  double ;  in  the  two  outer  panels  they  are  by  threes,  and  all 
run  from  1}  to  li  inches.  The  abutments  are  double  frame  bents.  The 
west  approach  consists  of  28  panels,  twentj -eight  feet  high.  Among 
these  is  a  40  feet  span,  supported  as  in  Bollman's  bridges ;  the  rods  being 
1}  inches.    The  east  approach  consists  of  6  panels  of  a  less  height. 

22  panel  trestle,  35  feet  high  ;  among  the  panels  is  found  one  trussed  No.  3.5  (o). 
girder,  with  double  square  rods  IJ  inches,  and  extending  several  feet 
below  the  bottom  of  the  stringer. 
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No.  36.  Is  a  6  panel  trestle,  20  feet  high. 

No.  37.  Five  panel  trestle,  ranging  from  16  to  20  feet  high. 

No.  38.  Fourteen  panels,  from  20  to  25  feet  high. 

No.  39.  Thirteen  panels,  from   16  to  20  feet  high  ;    6  by  6  inches  ribbons, 

well  bolted. 
No.  -10.  Howe  Truss.     In  all  essentials  a  copy  of  35  above  given  (which  see). 

The  west  approach   has  21  panels  of  trestle,  about  20  feet  high  on  an 

average.    The  east  approach  hag  12;  all  good.    The  floor  has  ties  5  by 

8  inches,  all  notched  on  the  stringers,  and  are  only  8  inches  apart.    The 

ribbons  also  are  properly  notched. 
Remark.  The  road  from  Sardinia  to  Winchester  was  examined  from  the  east 

toward  the  west,  and  the  following  structures  therefore  are  in  reverse 

order. 

5.  Main  Line,  from  east  of  Winchester  to  Sardinia. 

Half  mile  east  Here  is  a  long  and  very  high  trestle,  being  64  feet  at  the  highest 
0  anc  es  er.  p^j^j .  ^^  which  place  in  the  structure  there  is  a  40  feet  trussed  girder, 
having  three  2-inch  rods  on  each  side,  extending  5  feet  below  the  bot- 
tom of  the  stringers,  which  are  10  by  16  inches,  and  double.  The  ordi- 
nary stringer  is  6  by  16  inches.  The  ribbons  are  6  by  7  inches,  notched 
and  bolted.  The  floor  consists  of  ties  8  feet  long,  5  by  7  inches,  and  at 
intervals  of  6  inches.  The  eastern  part  of  the  trestle  has  14  bents  of 
the  usual  4  post  arrangement,  and  at  the  highest  point  is  25  feet  above 
ground.  The  central  part  has  22  panels  of  the  usual  length,  18  feet, 
near  the  middle  of  which  the  trussed  girder  is  placed.  The  high  part  is 
very  strongly  braced,  both  laterally  and  longitudinally.  To  the  west- 
ward are  10  more  bents  in  the  usual  form,  but  not  so  high  ;  just  com- 
pleted. 

Further  to  Is  another  trestle  of  3  spans,  and  20  feet  high  ;  new  and  strong. 

the  west.         Another  of  22  spaces,  25  feet  at  highest  point,  and  all  first-rate. 

General  re-  This  road  is  fairly  ballasted,  from  the  Junction  to  Williamsburg, 

""^  and  a  shoit  distance  further.     At  irregular  intervals  also  the  track  has 

patches  of  ballast;  but  over  half  the  way  it  is  only  earth  ballast.  In 
these  portions,  therefore,  the  track  is  wanting  in  solidity,  and  the  sur- 
facing and  alignment  are  consequently  in  rather  bad  condition.  But 
work  in  ballasting  is  progressing  rapidly,  the  company  owning  as  fine  a 
gravel  bank  as  any  in  the  State. 

West  of  Win-  Three  panels,  eight  feet  high  ;  and  then  three  more,  from  20  to  25 

Chester;  Nos.  fppf  V,ip.v, 

1,2,  3  and  4.     leei  nign. 

No.  5.  23  spans,  40  feet  high  at  the  highest  point,  made  of  10-inch  timbers- 

Floor,  ribbons  and  stringers  in  the  usual  good  style. 
-  No.  G.  Eighteen  panels,  from  20  to  25  feet  high. 

Nos.  T  and  8.  Each  of  3  panels,  and  10  feet  high  ;  one  over  a  roadway. 

Nos.  9  and  10.         The  first,  3  panels,  7  feet  high  ;  the  second,  5  panels,  8  to  10  feet  high, 
and  both  are  openings  for  water. 

No.  11.  3  panel  water  way. 

Near  Sardinia;         Nine  panels,  from  16  to  18  feet  high  ;  all  first  rate. 
No.  12. 

6.  Maysville  and  Columbus,  from  Sardinia  to  Hillsboro. 

From  Sardi-  Howe  Truss;   12  panels;  width  of  bridge,  13  feet;  height,  21  feet 

Hillsboro-*     nearly.|B(The'main  braces  range  from  6  by  8  to  9  by  8  inches  ;  the  coun- 
No.  1.  ters  jfrom.6  by  6^to  7Jby  8  inches.    Lower  chord,  4  pieces,  6  by  12  inches. 
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Upper  chord,  2  inches  less  deep.  The  two  end  panels  have  3  rods  each, 
from  1|  to  IJ  inches;  the  other  four  panels  of  the  half  truss  have  each 
two  rods,  from  1^  to  If  inches.  Track  stringers  double,  6  by  15  inches. 
Floor,  .5  by  7  inches;  ties  at  6  inches  intervals.  Ribbons,  4  by  6  inches, 
notched.  The  west  approach  has  4  panels,  18  feet  each  ;  the  east,  7  such 
pa-els,  and  18  feet  high.  The  abutments  and  approaches  are  on  piles 
which  have  the  bark  on.     Piles  are  cross  braced. 

This  road  is  almost  without  ballast,  and  has  all  the  victs  of  such  Remarks, 
roails.    There  is  a  little  stone  ballast  in  the  cuts. 

Six  panels,  say  15  feet  high.    Piles  cross-braced,  and  floor  as  before.  No.  2. 

The  first,  2  panels,  6  feet  high  ;  the  second,  3  panels,  from  6  to  8  feet  Nos.  3  and  4. 
high. 

Five  panels,  from  10  to  12  feet  high,  of  10-inch  timbers;  the  next  10  Nos. 5 and 6. 
panels,  from  12  to  15  feet  Jdgh,  on  10  and  12-inch  piles  or  timber. 

Six  panels,  from  15  to  18  feet  high ;  3  panels,  10  feet  high  ;  three  12  ^°*'-  ''■  *  ^"'^  ^■ 
feet  panels,  8  feet  high. 

The  first,  4  panels,  from  6  to  8  feet  high  ;  the  next,  16  panels,  25  feet  fro^^jlffnia 
high.    There  is  among  these  one  span  of  30  feet,  in  which  there  are  Nos.  lO  and  u. 
double  stringers,  8  by  21  inches.    Tlie  floor  is  5  by  7  inches ;  the  ribbons, 
4  by  5  inches,  and  bolted. 

Three  10  feet  panels,  6  or  7  feet  high;  then  three  12  feet  panels,  Nos.  12  and  13. 
7  or  8  feet  high. 

The  first,  three  15  feet  panels,  from  8  to  10  feet;  the  second,  three  Nos. u and  15. 
18  feet  panels,  from  10  to  12  feet  high. 

Three  18  feet  panels,  from  8  to  10  feet  high.  No.  16. 

Nine  18  feet  panels,  from  15  to  18  feet  high ;  on  cross-braced  pfles.      No.  17. 

Three  18  feet  panels,  on  piles,  12  to  15  feet  high.  No.  is. 

Each  three  18  feet  panels,  from  8  to  10  feet  high.  Nos.  19  and 20. 

Ten  panels,  18  feet ;  12  to  15  feet  high  ;  one  panel  is  at-least  25  feet  No.  21. 
long,  but  has  the  usual  heavy  stringers.     Piles  cross-braced. 

Eight  18  feet  panels,  12  to  15  feet  h 
say  25  feet  long,  and  arranged  as  usual. 

A  cattle  pass ;  three  panels,  10  feet  high.  No.  23. 

Twenty-one    18    feet   panels,  20  feet  high  ;    on  frames  of   10-inch  No.  24. 
timber. 

Nine  18  feet  panels,  from  25  to  30  feet  high.  No.  2.5. 

The  fencing  on  all  these  narrow  gauge  new  roads  is  yet  in  great  Fencing, 
part  to  be  built. 

XII.    CiNciNN.\Ti,  Geoegetow.v  .\nd  PORTSMOUTH  RAILROAD,  from  Cin- 
cinnati eastward. 

Trestle,  1600  feet  long.    The  bents  are  of   the  4  post  usual  form ;  No.  i,  187S, 

,.,,„^  .,  ,T.,  ,^r..         ■-         near  Columbia, 

average  lieight,  10  teet ;  timbers,  12  inches  square  ;   panels,  20  teet  from 

center  to  center.     The  floor  is  very  close,  having  only  2  inches  open 

space  between  the  ties.     All  very  good. 

Trestle,  2000  feet  long ;  23  feet  at  the  highest  point,  but  averages  No.  2,  Miami 

15  feet.    The  ties  are  6  by  7  inches,  at  13  inches  intervals,  which  is  too 

great  a  distance  for  safety  in  case  of  derailment.    Ribbons,  5  by  5  inches, 

notched.    The  trestle  work  extends  to  the  Miami  bridge. 

Iron,  three  spans.    Middle,  12  panels;  total  length,  200  feet ;  end  No. 3, Miami 
^  >  '  '  &     '  River. 
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spans,  say  170  feet.  End  struts  consist  of  three  pieces  of  timber,  7,  10 
and  7  inches,  respectively,  by  15  inches  deep.  Posts  near  tlie  center, 
10  inches  square.  The  bridge  is  28  feet  high,  and  12  feet  clear  breadth. 
The  lower  chord  in  the  center  panels  has  4  bars,  .o  by  1 1  inches ;  the 
next,  four  bars,  5  by  1  inches  ;  the  next,  four,  4  by  1 J  inches ;  the  next, 
four,  4  by  ;  inches;  the  two  panels,  or  double  panel  next  the  pier,  has 
two  pieces,  4  by  1  inches.  The  posts  near  the  center  are  10  inches 
square  ;  the  counter  rods  at  the  center  are  double,  1 J  inches ;  in  the  next 
panel  single,  and  1}  inches;  in  the  next  two,  5-inch.  The  double  tie 
bars  of  the  second  panel  run  diagonally,  and  are  5  by  11  inches  ;  in  the 
third  panel,  4  by  1 J  inches ;  in  the  fourth,  4  by  }|  inches  ;  in  the  fifth, 
3  by  ;  inches.  The  top  chord  is  octagonal ;  pins,  22  inches;  stirrups,  IJ 
inches  square  ;  lateral  brace  rods,  from  1  to  IJ  inches.  The  fioor  beams 
are  double,  9  by  16  inches.  The  stringers  are  triple,  o  by  15  inches,  with 
one  under  each  end  of  the  ties.  The  ties  are  6  by  7  inches,  and  are  at 
9  inches  intervals.  The  ribbons  are  5  by  5  inches,  notched  and  bolted, 
at  6  feet  intervals.  The  upper  lateral  bracing  is  double,  and  has  the 
usual  sway  rods  at  the  top.  The  piers  are  of  good  masonry  ;  the  abut- 
ments are  double  frame  bents  of  12-inch  square  timber. 

End  spans.  These  have  9  panels ;  on  the  same  general  plan,  with  the  pieces 

proportionally  smaller.  The  end  struts  are  double,  10  by  12-inch  posts; 
center  posts,  iron,  8  by  10  inches.  Upper  chord,  similar  to  the  pre- 
ceding. The  lower  chord  in  the  end  double  panel  consists  of  2  bars, 
3|  by  ij  inches ;  next,  four  pieces,  same  depth,  but  f-inch  ;  the  next,  four, 
same  depth,  and  ;-inch ;  the  center,  four,  same  depth,  and  1  inch.  The 
height  of  the  truss  is  24  feet;  the  clear  width,  12  feet.  The  stringers 
are  triple,  5  by  15  inches,  and  an  extra  piece  of  the  same  size  under 
each  end.    Ties  and  floor  as  before^ 

No. 4.  E;ist  approach  is  a  trestle,  .575  feet  long,  38  feet  at  the  highest  point. 

The  piles  are  double  braced,  and  there  ari'  longitudinal  braces. 

No.  5,  Gully.  Here  are  seven  panels  or  bents,  each  20  feet,  and  25  feet  high  at  the 

highest  point.     Frame.     Floor  as  before. 

The  panels  in  the  trestle  work  are  all,  or  nearly  all,  20  feet,  and  if 
any  vary  from  this  figure,  it  will  be  named. 

No.  6.  80  feet  long,  and  15  feet  high. 

No.  7.  200  feet  long,  and  37  feet  high. 

No.  8.  14  panels,  at  highest  i)oint  40  feet.     Five  are  two  story,  and  double 

braced,  and  have  longitudinal  beams  also. 

No.  9.  12  panels,  40  feet  high  where  highest ;  6  are  double  frames,  and  are 

braced  as  in  No.  8.  There  is  one  trussed  girder,  30  feet  long,  and  re- 
enforced  by  a  single  rod  on  each  side,  2}  inches  diameter,  and  extend- 
ing below  the  bottom  of  the  stringer  l.i  feet. 

No.  10.  Has  4  panels,  and  is  15  feet  at  highest  point. 

I^tq  jj_  Has  8  panels,  and  is  21  feet  high  ;  made  like  all  the  rest. 

Ko.  12.  Has  2  panels,  and  is  8  feet  high. 

1^0. 13.  Has  18  panels,  and  is  18  feet  high  at  the  highest  point. 

No.  14.  Has  8  panels,  of  which  3  are  two-story ;  all  good  and  new. 

No.  15.  Has  10  panels,  and  is  at  highest  point  15  feet. 

No.  16.  Has  6  panels,  and  is  10  feet  at  highest  point. 

No.  17.  Has  18  panels,  and  is  from  12  to  15  feet  high. 

No.  18.  Has  9  panels,  and  is  from  10  to  15  feet  high. 
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Has  3  panels,  and  is  from  8  to  10  feet.  No.  19. 

Has  3  panels,  and  is  from  (i  to  8  feet  high.  No.  20. 

Has  5  panels,  and  is  from  12  to  \r>  feet  high.  No.  21. 

Has  16  panels,  and  at  the  central  part  is  ."SO  feet  high  ;    and  8  of  tiie  No.  22. 
bents  are  two-story,  and  braced  as  usual  on  this  road. 

Has  11  panels,  is  3.5  feet  at  highest  point;   has  8jtwo-story  bents.  No.  23. 
braced  as  usual. 

Has  6  panels ;  15  feet,  highest.  No.  24. 

Has  16  panels,  is  30  feet  high,  and  has  7  two-story  bents.    The  rib-  No.  25. 
bons  are  set  between  the  rails;  the  floor  has  4-inch  open  spaces. 

Has  13  panels.  25  feet  high  ;  three  bents,  2-story.  No.  26. 

Has  25  panels,  is  40  feet  at  highest  point,  and  for  half  the  length  is  No.  27. 
double  braced  ;  and  is  of  oak  lumber. 

Has  12  bents ;  at  highest  point,  25  feet,  and  is  oak.  No.  2.s. 

Has  23  bents,  is  21  feet  high,  also  of  oak.  No.  29. 

Has  8  bents,  is  8  feet  high,  and  is  of  oak,  and  very  good.  No.  30. 

Has  12  bents,  16  feet  each ;  is  25  feet  at  highest  point.     It  has  one  No.  31. 
30-feet  trussed  girder,  with  a  single  rod  of  IJ  inches  on  each  side,  15 
inches  below  chord.    The  stringers  are  double,  7  by  15  inches,  and  the 
floor  is  close. 

Has  19  panels  of  16  feet   each,  from  12  to  20  feet ;    of  oak,  and  the  No.  32. 
floor  close. 

25  panels;  total  length,  500  feet;  at  highest  point,  40  feet  above  No.  33. 
ground.  There  is  one  trussed  girder,  40  feet  long,  and  45  feet  high ; 
double  li-inch  rods  on  each  side,  dropping  2J  feet  be'ow  stringer;  floor, 
close.  There  are  4  longitudinal  braces;  all  the  high  parts  are  double 
braced  ;  timbers,  oak,  and  all  good  ;  the  last  four  have  no  guard  rails  or 
ribbons  at  the  date  of  examination,  August,  1881,  but  soon  would  have. 
Eight  miles  of  the  track  have  been  finished,  and  used  but  6  weeks. 

All  the  ties  are  of  first  quality  ;  there  is  little  or  no  fencing  made  by  Gen'l  remark, 
the  railroad  authorities;  the  cuts  are  all  fairly  well  ballasted,  but  there 
is  little  or  no  ballast  on  any  other  part  of  the  road.    The  last  8  miles  have 
40-pound  rails,  the  remainder,  35-pound. 

XIII.    Ohio  and  Mississippi  Railway,  from  Cincinnati  westward. 

Trussed  girder ;  frame  approacth  on  the  east ;  3  bents,  each  22  feet.  No.  l,  Mill 
West  approach  same  as  the  east,  forty  feet  high ;  there  are  2  bars  on  '"^^'^'''  ^^'^■ 
each  side  of  the  girder  bridge,  3  inches  deep  by  f-inch  thick,  dropping 
5  feet. 

The  piers  for  the  pony  Howe  Truss  stand  on  piles ;  the  frames  are  Howe  Truss, 
of  12-inch-square  limber,  and  are  50  feet  high,  but  are  very  securely 
braced,  as  is  made  necessary  by  danger  from  ice.  The  truss  is  71  feet 
long,  of  10  panels  of  6  feet  each.  The  track-stringers  are  4ouble,  and  10 
by  18  inches.  The  floor  beams  are  8  by  16  inches,  the  ties  6  by  8  inches, 
and  at  6  inches  intervals.  Ribbons,  same  size  as  ties  and  well  bolted. 
The  lower  chord  has  3  pieces,  6  by  14  inches  ;  the  upper,  same,  except 
the  depth  is  12  inches.  The  main  braces  run  from  8  by  10  to  10  by  10 
inches;  the  counters  are  6  b}'  6  inches  ;  rods  are  double,  and  vary  from 
li  to  If  inites.  The  total  length  of  the  bridge  and  the  approaches  is 
200  feet.    The  masonry  at  the  extreme  ends  is  of  the  first  quality. 

Howe  Truss,  and  trestle  approaches  on  the  east  and  west.    TheNo.  2,  Mud 
frames  are  of  the  usual  four  posts,  two  upright  and  two  batter;  there  ^"J; cincii? 
are  six  panels  in  the  east  approach.    The  stringers  are  single  pieces  12  nati,  1875. 


218  AKNUAl.   REPORT. 

by  18  inches,  and  there  is  an  extra  piece  under  the  ends  of  the  ties  : 

the  ties  are  6  by  8  inches,  at  4  inches  interval ;  the  ribbons  are  7  by  10 

Indies,  and  are  notched  and  well  bolted.     The  viest  approach  has  5 

Pony  truss  in  panels,  but  in  essentials  is  the  same  as  the  east.    The  low  Howe  Truss 

the  middle,     j^  ^  counterpart   of   the   one  just  described.      The  whole  structure  is 

good. 
Remark.  The  track  also  is  in  good  condition,  the  ballast  being  good,  and  hav- 

ing enough.  For  a  good  part  of  the  way,  it  would  be  deemed  inexpe- 
dient to  fence  the  track,  by  reason  of  the  situation  of  the  road  on  the 
bank  of  the  Ohio  river. 

State  line,  This  is  a  bridge  only  partly  in  Ohio,  and  .so  much  of  it  as  is  in  the 

Miami  river    ^  .    ,  ,  .,      ,       Ar  ..       .,  ,        ,     ,, 

bridge.   1867.  State  IS  here  described.    Of  the  three  spans,  one  and  a  half  comes  in 

Iron.  Ohio.    The  pattern  of  the  bridge  is  that  called  "Fink."    The  floor  beams 

are  I-beams,  1.5  inches  deep,  with  the  flange  o  inches  wide,  and  the  web 

is  f-inch  thick.     On  these  are  placed  oak  timber,  12  by  14  inches.    The 

track-stringers  are  8  by  16  inches,  and  double;  there  are  also  extra 

stringers  at  ends  of  the  ties ;  stiffening  irons  are  employed  in  the  usual 

way. 

The  top  chord  is  a  14-inch  cylinder;  the  columns  are  composed  of 
4  segments,  7J  inches,  joined  as  in  the  Phcenix  column. 

In  the  measured  truss  are  IK  panels,  each  13  feet.  The  columns 
vary  in  size  according  to  their  position,  the  "  quarter  column  "  being  8i 
inches.  The  center  pin  is  41  inches,  the  quarter  pin  3  inches,  and  the 
intermediate  2J  inches.  The  half  posts  are  quadruple,  the  quarters, 
double ;  these  have  extra  ribs  for  bracing  purposes 

The  bars  extending  to  the  middle  of  the  span  are  8  in  number  on 
each  side,  6  inches  dee)),  and  J-inch  thick.  The  quarter  bars  are  quad- 
ruple, 6  inches  deep  by  5-inch  thick.  The  eighth  bars  are  double,  and 
are  32  by  §  inches.  The  middle  column  is  hexagonal,  9  inches  on  a 
side.  In  the  center  of  the  eighth  spaces  are  double  suspending  bars, 
1  by  2  inches. 

The  upper  lateral  bracing  is  diflTerent  from  that  usually  seen.  The 
rods  are  at  right  angles  to  the  length  of  the  bridge,  and  the  I-beams  are 
diagonally  placed. 

The  pier  posts,  as  also  the  abutment  posts,  are  columns  of  stone  5i 
feet  square.  The  pier  top  is  dl  feet  wide.  The  piers  and  abutments 
stand  on  piles,  driven  til!  they  reach  10  feet  below  the  bottom  of  the 
Ohio  river.  The  grillage  is  triple  and  is  of  12-inch-square  lumber.  The 
upper  rods  in  all  the  panels  are  2^  inches. 
Remark.  The  piers  and  abutments  are  first  class. 

XIV.    Cincinnati,  Indianapolis,  St.  Louis  and  Chicago,  from  Cincin- 
nati to  Harrison  and  Lawrenceburg. 

The  examination  was   made,  beginning  at  the  state  line  on  the 
branch  leading  to  Lawrenceburg,  Ind.    The  first  structure  is  near  Eliza- 
betiitown. 
White  Water.         Howe  Truss,  two  spans,  continuous,  14.panels  each,  10  feet  10  inches 
^*''3-  in  a  p^nel,  height,  say  21   feet.    The  main  braces  are  are  all  9  by  11 

inches;  the  counters,  8  by  9  inches.  The  suspension  rods  are  in  pairs, 
near  the  center  of  the  tiuss,  and  for  two  or  three  panels  next  the  abut- 
ment they  are  in  triplet,  varying  from  1|  to  2  inches.  Floor  beams  6  by 
16  inches,  and  five  to  a  panel ;  stringers,  10  by  10  inches;  flooring,  4  by 
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10  inches,  at  2  inches  interval.  Guard  rails,  4  by  5  inches ;  lateral 
braces,  6  by  6  inches;  rods,  1}  inches;  upper  bracing  like  the  lower. 
The  lower  chord  has  4  timbers,  7  by  15  inches  ;  the  top  has  the  usual 
depth,  less  than  the  lower  by  2  inches.  Masonry  is  good,  and  the  abut- 
ments and  embankment  are  well  rip-rapjjed.  , 

_  On  the  older  portion  oi  the  track  there  is  a  fair  amount  of  good  Remark, 
stone  ballast,  and  the  road  is  in  good  condition. 

Pony  truss,  four  spans,  each  having  8  panels  of  6}  feet ;  height,  6J  Dry  run.  five 
feet.    The  lower  chord  has  three  pieces,  4i,  8,  and  4i  inch°s  by  12  ;  the  nirdson™ 
other  chord,  two  inches  less  in  depth.    Main  braces,  6  by  7J  inches ;  ■'^"^• 
the  counters,  5  by  6  inches.     Lower  laterals,  6  by  6  inches.    The  sus- 
pension rods  are  double,  and  vary  from  li  to  If  inches.    The  floor  is 
like  that  last  described.    The  piers  and  abutments  are  good.    The  track 
to  Harrison  is  moderately  well   ballasted,  but  in  pretty  fair  condition.  Remarks, 
considering  the  amount  of  traffic. 

Pony  Howe  deck  of  8  spans,  each  span  has  10  panels,  each  .51  feet;  Miami  river, 
71  feet  high,  and  14  feet  broad.     Lower  chord  is  composed  of  four  pieces,  the  Lawrence- 
6  by  12  inches ;  the  upper,  the  usual  two  inches  less.    The  main  braces  tioif    isrT 
are  7i  by  9  inches ;  the  counters,  ti  by  7  inches.     The  suspension  rods 
are  double,  and  run  from  \i  down  to  1]  inches.     Flooring,  8  by  4  inches, 
at  .5  inches  interval.    There  is  no  guard  rail ;  but  I  was  assured  tliat  the 
floor  would  be  shortly  renewed,  and  the  ribbons  be  added  then.    There 
are  4  sway  braces  in  each  panel,  8  by  10  inches. 

Some  of  the  packing  blocks  are  much  decayed,  with  the  necessarv 
accompanying  deterioration  of  the  adjacent  chords.  The  piers  are  the 
old  aqueduct  piers  built  for  the  canal,  and  they  are  all  more  or  less  bat- 
tered by  the  successive  yearly  poundings  given  by  the  ice;  yet  the 
strength  is  not  yet  diminished  to  any  great  extent. 

This  is  the  old  canal  brick  tunnel,  1400  feet  long,  and  24  feet  wide ;  Tuunel. 
all  in  good  condition,  except  a  small  space  near  the  north  end 

Pony  Howe  of  12  panels,  6  feet  each ;  9i  clear  height,  and  of  the  Mud  run. 
usual  width.  Floor,  close  and  good.  The  lower  chord  has  three  pieces, 
6,  8  and  6  inches,  respectively,  and  14  inches  deep ;  the  upper  chord,  2 
inches  less  in  depth.  The  main  braces  are  8  by  10  inches ;  the  counters, 
6  by  6  inches.  The  lower  laterals  are  6  by  7  inches,  and  rods  1  inch. 
The  suspension  rods  are  double,  and  run  from  1 J  to  If  incbes.  There  is 
a  set  of  sway  braces  at,  each  end.  The  corbels  are  10  feet  long  on  the 
east  and  west  trestle  ajiproach  to  the  bridge.  The  guard  rails  are  small, 
and  not  very  effective.  Near  the  middle  of  the  bridge  are  rolten  pack- 
ing blocks,  like  those  above  named.  The  bridge  can  not  last  m\ich 
longer,  possibly  a  year  or  two. 

The  east  and  west  approaches  have  each  5  panels,  14.]  feet  each,  and 
at  the  end  next  the  bridge  the  track  is  30  feet  from  the  ground.  This 
structure  stands  side  by  side  with  the  O.  &  M.  bridge  over  the  same 
stream;  the  timliers  are  a  little  stronger  in  this.  The  frame  abut- 
ment posts  are  14  by  14  inches;  the  caps,  14  by  16  inches;  the  vertical 
posts,  12  by  14  inches ;  and  the  batter  posts,  12  by  12  inches.  There  is  a 
horizontal  lateral  brace  midway  of  the  posts,  and  double  sway  braces 
on  the  timbers  of  the  bents. 

The  track  is  mostly  fairly  well  ballasted,  and  in  good  condition.     The  Ballast 
trestle  work  has  longitudinal  girder  bracing,  6  by  12  inches,  well  bolted  ; 
the  approaches,  same  as  at  Mud  run. 
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There  is  a  stone  arch  over  Mill  creek,  67  by  28  feet,  of  first-class 
work. 


XV. 


Louisville  Short  Line. 
Cincinnati. 


So  much  of  the  bridge  as  is  in  Ohio. 


river.'"  '  ''  One  span  of  9  panels,  iron  quadrangular,  having  Piioenix  columns, 

10  feet  long  at  the  south  end,  13  feet  at  north  end ;  panel  length,  lOJ 
feet ;  total,  94  feet.  The  floor  beams  are  made  of  plates  20  by  i  inches 
deep;  top  plate  of  floor  beam  ti  by  1  inches;  bottom,  12  by  J  inches> 
riveted  with  full  angle  irons,  2  by  2  by  f  inches.  The  flooring  ties  are  5 
by  8  inches,  at  9  inches  intervals  There  are  four  track-stringers,  two  5 
alld  two  6  inches  wide,  all  14  inches  deep.  Counting  from  the  south, 
the  end  post  is  10  inches ;  the  next  three  each  6  inches ;  the  next,  8  by 
13  inches;  the  next,  9  by  l.o  inches. 

The  main  rods  in  the  tirst  panel  are  one  2-inch  square  rod ;  the  second 
panel,  2  bars,  IJ  inches  square;  increasing  to  3  inches  square  in  the 
center  span.  The  counters  run  from  U  to  2-inch  bars.  The  truss  being 
too  low  for  the  top  lateral  bracing,  it  is  stifl'ened  by  outside  braces,  with 
3  feet  base,  braces  being  made  of  2  channel  bLirs  6  by.  2  inches,  and 
double. 

Second  span.  The  next  span  is  like  the  first  in  all  its  main  features.    Columns 

being  of  the  same  thickness,  but  running  from  13  feet  to  18  feet  high  ; 
but  the  bars  are  i-inch  less  in  several  places  or  panels. 

Brick  arches.  I        Next  follow  three  brick  arches;  total  extent,  137  fett. 

Whipple  Then  comes  a  Whipple  Truss,  12.T  feet  span,  of  12  panels,  of  equal 

length;  width,  14  feet;  height,  20 J  clear.  The  upper  chord  is  made  of 
two  .8-inch  channel  bars,  with  corresponding  plate.  The  floor  beams  are 
double  I-beams,  lii  inches  deep,  44  inches  flange,  i-inch  thick;  pins,  3 
inches.  The  suspension  bars  are  IJ  square,  and  double.  The  track- 
stringers  are  as  in  the  first  span  above,  except  2  of  them  are  each  1  inch 
thicker.  The  upper  cross-bracing  consists  of  the  usual  (i-inch  I  beams, 
and  diagonal  rods  1]  inches  in  diameter.  Lower,  same,  in  all  essentials. 
The  end  posts  or  struts  are  composed  of  four  5-inch  channel  bars,  with 
2-inch  flange,  and  of  |-inch  iron.  There  are  four  connecting  plates.  The 
base  of  the  column  rests  on  a  plate  20  inches  square. 

other  spans.  Next  come  five  spans  of  12  panels  each,  6|  feet  long,  and  7i  high, 

and  11  feet  broad  in  the  clear.  Of  course,  these  are  deck  spans.  The 
end  columns  are  8  inches;  the  next  two,  6  inches;  the  next  four,  4 
inches.  The  main  suspension  bars  run  from  IJ  to  2s  inches,  and  of 
course  are  in  pairs.  The  counters  run  from  1  to  1}  inches.  The  upper 
and  lower  lateral  rods  are  1  inch.  There  are  sway  braces  in  every 
panel.  The  lower  chord  has  4  bars  7  by  J  inches,  and  all  the  same.  The 
upper  chord  is  made  up  of  2  channel  bars,  9  inches  by  2  by  J-inch  iron, 
with  a  plate  12  by  §  inches.  The  lower  cross  stilTening  beams  are  double 
6inch  channel  bars  of  |  iron,  2-inch  flange,  connected  throughout  their 
length  at  18  inches  intervals.  There  are  9  such  beams  in  a  span.  Pins, 
2i  inches. 

Then  follow  two  spans  of  10  panels,  each  of  the  same  length  as  given 
above,  but  the  rods  are  J  inch  less ;  other  pieces  unchanged. 

Next  come  24  panels  of  trestle  work,  16  feet  to  the  panel,  from  8  to 
18  feet  high,  made  of  12  inches  square  timber.    There  are  longitudinal 


More  spans. 


Trestle  work. 
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and  lateral  liradng  all  the  way.  The  bents,  instead  of  the  usual  form  of 
vertical  and  batter  posts,  have  the  four  pieces  all  inclined  as  batter  posts 
usual)}'  are,  the  pair  on  each  side  meeting  under  the  rail. 

Next  come  17  panels,  of  length  as  the  former,  made  of  10-inch  tim-  And  more. 
ber,  having  corbels  3  feet  long,  and  10  by  16  inches  cross-section.  Floor 
as  before,  and  not  necessary  to  repeat.  Ribbons,  5  by  6  inches,  and 
notched.  Track-stringers  are  double  7  hy  16-inch  beams  for  the  greater 
part  of  the  distance.  The  whole  structure  is  of  the  very  best,  and  well 
able  to  bear  a  load  several  times  greater  than  any  that  could  conveniently 
be  put  upon  it. 

XVI.     Cincinnati  Southern  Rauavay  Bridhk,  or  so  much  of  it  as  is  in 
the  State  of  Ohio. 

The  first  part  of   the  trestle  approach  to  the  river  bridge  begins  Near  the  Cin- 
near  the  depot,  and  extends  222  feet  to  the  first  low  frame  truss  or  bent.  "°"*  '   ^P°  • 
The  flooring  is  5  by  8  inches,  at  4  inches  intervals.     Ribbons,  4  by  8 
inches,  and  notched.    S  ringers,  14  by  14  inches,  and  extra  pieces  under 
the  ends  of  the  ties.    The  timbers  of  tlie  low  bents  are  14  by  14  inches. 

Next  follow  41  panels,  1.5  feet  long  each,  beginning  with  a  height  Higher  tr«s- 
of  5  feet,  and  ending  at  10  feet.  There  are  triple  stringers,  6  by  )6 
inches,  also  end  bearers,  8  by  16  inches,  with  flooring  as  at  the  first. 
Timbers,  12  by  12  inches.  Ribbons,  6  by  10  inches,  notched  and  full 
bolted.  The  inside  of  the  ribbons  is  covered  with  angle  iron.  Of  these 
the  last  11  benis  are  cross-braced.  Also  the  last  3  or  4  before  reaching 
the  iron  girder  named  below,  have  sets  of  longitudinal  braces,  reaching 
from  the  sill  of  one  bent  to  the  cap  of  the  adjoining  one. 

Then  follows  an  iron  girder  over  the  strut,  40  feet  long,  12  feet  high,  iron  girder, 
and  12  feet  wide.  The  40  feet  are  divided  into  4  compartments  or  spaces. 
The  posts  are  composed  of  two  channel  bars,  10  by  20  inches;  and  two 
plates,  10  by  /j  inches ;  the  upper  cross  rods  are  from  3  to  6  feet  apart. 
The  cross-bracing  is  done  by  two  channel  bars,  6  by  2  inches,  with  the 
usual  diagonal  braces.  The  plate  girder  is  4  feet  deep,  and  has  sway 
braces  of  iron  bars  2  by  J  inches.  The  girder  has  7  stiflf'ening  bars. 
The  floor  is  7  by  11  inches,  at  4  inches  intervals.  Ribbons  secured  as  at 
the  preceding  portion  of  the  trestle. 

Then  follow  23  bents,  of  1.5  feet  each,  varying  from  30  to  40  feet  More  bents, 
high,  based  on  piles.  The  vertical  and  batter  posts  have  longitudinal 
beams  bolted  at  the  foot  of  the  posts,  and  also  half  way  up.  They 
measure  6  by  12  inches.  There  are  two  sets  of  sway  braces  at  each  bent, 
and  a  horizontal  transverse  beam  bolted  to  the  posts,  half  way  up  the 
posts. 

Then  follow  19  bents,  16  feet  long  each,  having  the  piles  braced  by  More  and 
one  piece.  '°°'"«- 

The  first  part  of  the  bridge  consists  of  three  spans,  ot  100  feet  each.  Bridge, 
with  6  panels,  of  usual  width  and  height.  The  pins  of  the  lower  chord 
are  2i|  inches  diameter.  The  lower  chord  in  the  four  inner  panels  has 
4  bars,  3  by  j  inches  average;  the  end  panels,  2  bars,  3  by  U  inches. 
The  posts  are  8  by  6  inches  ;  the  counter  rods  in  the  second  panel  are  |- 
inch  ;  in  the  next  panel  j-inch.  The  main  suspension  bars  are  double 
at  the  second  panel  from  the  end  they  are  3!  by  1]  inches  thick;  in  the 
next  panel,  82  by  i  inches.    The  end  strut  has  two  channel  bars,  of  12 
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inches,  and  a  plate  of  14  inches.  The  suspension  bars  at  the  end  of  the 
first  panels  are  2i  by  ;  inches 

Longer  spans.  Then  follow  2  spans,  of  200  feet  each,  having  for  lower  chord  in  the 

end  panel  two  bars,  4  by  IJ  inches;  second  panel,  four  bars,  4  by  | 
inches;  third  panel,  four  bars,  4  by  1  inches;  the  fourth  panel,  six  bars, 
4  by  1  inches;  the  fifth  panel,  six  bars,  5  by  1  inches.  The  main  sus- 
pension bars  cross  two  panels  e^cb,  except,  of  course,  at  the  ends  of  the 
bridge  or  span  ;  the  first  set  of  two,  in  the  second  panel,  are  4J  by  1 
inQlies;  crossing  the  second  and  the  third  panels,  two,  5  by  1  inches; 
crossing  the  third  and  fourth  panels,  4  by  ;  inches  ;  crossing  the  fourth 
and  fifth,  2.1  by  1  inches ;  crossing  the  fifth  and  sixth,  i.  e.,  the  two  middle 
panels,  1 J  inches  square.  The  posts  are  8  by  7  inches.  Double  suspen- 
sion bar  at  end  of  first  panel,  2j  by  1  inches.  The  end  struts  have  two 
lo-inch  plates,  connected  by  an  18-inch  plate,  x's'inch  thick,  with 
strong  stiffening  and  connecting  iron.  The  lateral  brace  rods  vary  from 
f  to  2  inches.  The  upper  chord  has  its  section  to  correspond  with  the 
end  struts.  The  track-stringers  are  I-beams,  20  inches  deep  by  9  inches 
wide  at  the  upper  and  lower  flange  of  j-inch  iron.  The  floor  beams 
are  21  feet,  by  10  inches  flange,  re  enforced  by  top  plate  of  f-inch  iron 
in  the  middle.     Pins,  5  inches. 

The  whole  of  first  class  work  ;  ami  the  piers  throughout  are  also  of 
first  class  masonry. 

300  feet  span  ^'^®  ^^^^  spari  in  Ohio  is  300  feet  long,  and  of  proportionate  height, 

say  37  feet,  not  measured.  This  truss  ib  in  essentials  the  same  in  con- 
struction as  the  preceding,  except  the  pieces  are  heavier  in  due  propor- 
tion. The  stringers  are  double,  and  10  inches  wide  by  2  feet  deep;  and 
two  others  at  the  ends,  2  feet  by  8  inches ;  all  with  angle  irons,  as  usual. 
Lower  lateral  braces,  from  1}  to  2  inches.  Pins,  5  inches.  The  main 
suspension  bars  are  double,  from  2  by  U  inches  at  the  center,  to  5  by 
2  inches  for  the  first  pair  crossing  two  panels.  The  first  pair  of  counters 
reaches  to  the  end  of  the  fourth  panel,  and  are  i-inch  square ;  they 
increase  to  Is  square  at  the  center.  The  lower  chord  has  4  bars,  10  by 
li|  inches,  at  the  middle  of  the  span,  diminishing  to  IJ  inches,  and  of 
the  same  depth  in  all  but  in  the  4  panels  next  to  the  pier.  In  the  4 
panels  next  to  the  abutment  the  depth  is  8  inches,  and  the  thickness 
from  1}  to  1  inches. 

The  posts  are  reclangular,  and  are  composed  of  plates,  and  channel 
Posts.  ,  .       ,  ,  ,  =         '  f  i-  . 

bars  in  the  usual  form. 

This  bridge  is  very  strong,  and  all  the  approach  is  in  as  good  con- 
Eemarks.  ,.  .  .    .  .,  ,     ^     i     ■, j    ,i      ^  i     .  i 

dition  as  it  is  possible  to  build,  the  trusses  being  wooden. 

XVII.  Note  on  Scioto  Valley  bridge  at  Chillicothe. 

In  a  cursory  examination  made  on  Saturday,  December  10th,  I 
found  the  bridge  undergoing  repairs.  Two  bente  have  been  set  under 
the  chords  of  the  north  span,  in  oriler  to  prevent  accident,  and  to  remain 
temporarily  till  the  new  bridge  can  be  built.  A  lot  of  bridge  timber 
piled  near  at  hand  induced  me  to  think  that  the  bridge  will  shortly  be 
renewed  entirely. 

XVIII.  Baltimoue  .iND  Ohio  K.mlkoad.    Trestle  at  Parkersburg. 

Nine  spans,  of  13  feet  each,  about  25  feet  high.  Track-stringers 
double,  and  12  by  12  inches ;  flooring,  6  by  8  inches,  at  8  inches  intervals. 
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There  is  longitudinal  bracing  under  the  floor,  and  inclined  transverse 
bracing.  The  structure  is  frame,  and  has  excellent  stone  abutments, 
but  there  are  no  guard  rails. 

XIX.     Dayton  and  Union  Railroad,  from  Dayton  westward, 

This  line  is  singularly  free  from  bridges,  running,  as  it  does,  from 
the  mouth  toward  the  head  of  the  water-courses.  Only  two  structures 
were  of  a  magnitude  calling  for  report. 

Of  these,  one  is  a  piece  of  trestle  work  at  Baltimore,  56  feet  long,  Baltimore. 
having  a  bad  pier  in  the  middle  of  tbe  main  structure,  and  supports 
under  each  half ;  the  timbers  themselves  are  of  sufficient  size  ;  the  track- 
stringers  being  double,  and  8  by  18  inches ;  the  ties,  8  by  6  inches,  and 
placed  8  inches  apart;  the  ribbon  pieces,  6  by  6  inches,  and  bolted  at 
intervals  of  8  feet. 

At  Greenville  is  a  light  bridge  of  three  short  spans,  perhaps  sufli-  Greenville. 
cient  for  the  ordinary  light  loads  of   the  road.     It  is  not  considered 
necessary  to  give  the  details  of  the  structure  in  this  part  of  the  report, 
since  a  special  report  was  made  about  it  in  connection  with  the  deepen- 
ing of  the  stream  over  wliich  it  is  constructed. 

The  general  condition  of   this  connecting  link  is  like  that  of  most  General 
connecting  roads  or  cut-offs.     It  is  kept  in  passable  condition,  but  no  '"<'°""'''^- 
money  is  wasted  on  repairs,  and  not  much  is  spent  for  ornamental  pur- 
poses.    And  inasmuch  as  the  structures  are  very  few,  there  is  a  measure 
of  safety,  both  for  passengers  and  for  freight,  equal  to  that  of  other  roads 
in  better  condition. 

Respectfully  submitted. 

R.  W.  McFarland. 

December  16,  1881. 
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GENERAL  OUTLINE. 

I.    Baltimore  and  Ohio  Railroad  Company's  Lines  in  Ohio. 

1.  Central  Ohio  Railroad,  from  Newark  to  Bellaire. 

2.  Sandusky,  Mansfield  and  Newark  Railroad — "Lake  Erie  Division  "  of 

B.  &  O.,  from  Newark  to  Sandusky. 

3.  Baltimore  and  Ohio  and  Chicago  Railroad — part  of  the  "  Chicago 

Division  "  of  the  B.  &  0.,  from  Chicago  Junction  to  west  State  line. 

4.  Newark,  Somerset  and  Straitsville  Railroad — "  Straitsville  Branch  "  of 

B.  &  O.,  from  Newark  to  Shawnee. 
11.     Indiana,  Bloomingtox  and  Western  Railway — "  Ohio  Division.  " 

1.  Cincinnati,  Sandusky  and   Cleveland  Railroad,  from   Sandusky  to 

Springfield. 

2.  Columbus,  Springfield  and  Cincinnati  Railroad,  from  Springfield  to 

Columbus. 

III.  Bellaire  and  Southwestern  Railway,  from  Bellaire  to  Woodsfield. 

IV.  Wabash,  St.  Louis  and  Pacific  Railway,  from  Toledo   westward  to  State 

line. 
V.    Cleveland,  Tuscarawas    Valley  and   Wheeling   Railway,  from   Black 
River  to  West  Wheeling. 
VI.    Pennsylvania  Comi'any's  Lines  in  Ohio. 

1.  Pittsburgh,  Ft.  Wayne  and  Chicago  Railway. 

a.  "  Eastern  Division, "  from  east  State  line  to  Toledo  Junction. 

b.  "Western  Division,"  from  Toledo  Junction  to  wett  State  line. 

2.  Cleveland  and  Pittsburgh  Raih-oad. 

a.  Main  line,  from  Cleveland  via  Bayard  to  Linton. 

b.  "  River  Division, "  from  Bellaire  via  Linton  to  Wellsville. 

c.  Tuscarawas  Branch,  from  Bayard  to  New  Philadelphia. 

3.  North  Western  Ohio  Railway,  from  Toledo  Junction  to  Toledo. 

4.  Ashtabula  and  Pittsburgh  Railway,  from   Ashtabula  to  Youngstown. 

5.  Lawrence  Railroad,  from  State  line  to  Youngstown. 

VII.     Cincinnati,  Van  Wkrt  and  Michigan  Railway',  from  Van  Wert  northward 
to  Shane's  crossing. 

1.  North  of  Van  Wert. 

2.  South  of  Van  Wert. 

VIII.    Toledo,  Canada  Southern  and  Detroit  Railway- — Notes. 
IX.     New  York,  Pennsylvania  and  Ohio  Railroad. 

1.  Cleveland  and  Mahoning  Valley  Railway — "  Mahoning  Division,  " 

from  Cleveland  to  Sharon,  Pa. 

2.  Niles  and  New  Lisbon  Division. 

3.  Maine  line,  from  east  State  line  to  Dayton,  Ohio. 
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I.     Baltimore  and  Ohio  Railroad  Company's   Lines  in  Ohio. 

1.    The  Central  Ohio  Railroad,  frcm  Newark  to  Bellaire,  inspected 

July  19th  and  20th,  1881. 
On  this  division  bridges  are  numbered  in  order,  tunnels  not  being 
numbered.     Numbers  begin  at  Newark  and  end  at  Bellaire. 

Bridge  No.  6,  at  Newark,  a  through  Howe  truss,  1  span,  154  feet ;  Bridges,  July 
depth,  19  feet  clear;  width,  15J  feet  clear ;  14  panels  of  11  feet.  Main  l'-**-  ^°-^- 
tie  rods  at  end,  two  Ij  and  one  li  inches;  next,  two  14  and  one  If  inches. 
Braces,  7h  by  10  inches ;  counters,  8  by  8  inches  at  end  ;  chord,  bottom, 
fi,  7,  7,  6  by  14  indies ;  top,  6,  7,  7,  6  by  12  inches.  Four  arches  have 
been  added,  for  increasing  the  strength,  as  loads  have  increased.  These 
spring  from  cast  iron  stepped  skewbacks,  planted  upon  the  cut  stone 
abutment  walls,  and  rise  to  the  upper  chord  at  mid-span.  One  arch 
each  side  ol  each  truss,  with  iron  suspending  rods  at  each  panel  point, 
holding  to  lower  chords.  Each  arch,  b  by  19  inches  section,  of  pine. 
One  trestle  bent  under  west  half,  at  4th  jianel  point.  Iron  straps  for 
main  tie  rods,  3h  by  j  inches.  Age,  8  years;  covered  6  months  after 
built.  Lateral  system  of  bracing,  6  by  6  inches ;  braces  and  1-inch  tie 
rods  top  and  bottom. 

Roof  covered  with  tin.  Many  places  rusted  through  and  very 
leaky;  sides  well  covered  ;  clamps  and  keys  at  every  panel,  the  clamps 
being  at  the  one  splice  at  each  panel.  The  lower  chords,  sounded  with 
a  boring  bit,  proved  to  be  sound  at  center  of  sticks. 

Floor  beams,  5  to  the  panel,  6.}  by  15  inches ;  stringers,  8  by  12  inches ; 
ties,  6  by  6  inches  and  8  inches  between.  "Ribbon,"  "stay  lath,"  or 
guard  rail  outside  of  rails,  wood,  6  by  8  inches  spliced,  and  at  every  4th 
tie  bolted  down,  at  5  inches  outside  of  rails 

AVall  plates,  two,  12  by  12  inches.     See  notes. 

Bridge  No.  7,  over  Licking  creek,  two  spans  ;  west  span  a  through  No.  7. 
Pratt  100  feet  span  ;  depth,  21  fr.et;  width,  Infeet  clear;  7  panels ;  first 
main  tie,  two  li  by  SJ  inches;  .second,  two,  3  by  1  inches.  Posts,  open 
columns,  of  two  channel  bars  each,  7  by  §  inches  thick  "laced."  Pins, 
2|  inches.  End  posts,  two  channel  bars,  10  by  /j  inches,  with  plate 
f\  by  15  inches  outside  and  laced  inside.  Lower  chord,  middle  four,  IJ 
by  4  inches. 

Floor  beams,  two  I-beams,  5  by  14  inches;  laterals,  l|-inch  ro-^s; 
ties,  8  by  8  inches,  and  6  inches  between  ;  guard  rail,  20  inches  outside. 
By  B.  &  0.  Co.,  Mt.  Clair. 

East  span,  a  through  Howe,  115  feet  span  ;  depth,  19  feet;  11  panels 
of  10  feet  6  inches  each.  Main  tie  rods,  two  If  and  one  IJ  inches;  braces, 
8  by  10  inches;  5  years  old.  At  first,  full  covered,  but  now  each  truss 
is  separately  covered. 

Floor  beams,  4  to  each  panel,  8  by  14  inches;  stringers,  8  by  12 
inches;  ties  and  ribbons  as  in  No.  6 ;  chords  made  as  in  No.  6. 

No.  8,  a  half  Howe  through,  with  trusses  covered;  span,  41}  feet ;  No.  8. 
5  years  old  ;  depth,  full  7  feet;  width,  14  feet  clear.      Main  ties,  two,  IJ 
inches ;  braces,  7  by  7  inches ;  6  panels. 

Floor  beams,  8  by  14  inches  suspended,  three  to  the  panel. 

No.  9,  a  half  Howe  through,  like  No.  8.     East  abutment  a  lot  of  No.  9. 

lo  R.  R.  C. 
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piles ;  not  as  safe  as  other  structures.  State  that  a  stone  arch  will  be 
put  in  within  a  year. 

No.  11.  No.  11,  a  Howe  truss,  covered  like  No.  7,  each  truss  separately;  two 

spans  of  110  feet;  depth,  19  feet  total ;  width,  13i  feet.  Sides  as  in  No. 
7.  Floor  beams,  8  by  13  inches,  5  to  a  panel ;  stringers,  8  by  12  inches ; 
ties,  6  by  8  inches,  8  inches  between  ;  guard  rail,  6  by  8  inches,  14  inches 
outside  ;  o  ^ears  old.  Abutments  of  well  cut  and  laid  Ohio  sandstone  ; 
excellent. 

No.  12.  No.  12,  Muskingum  river  bridge.     An  iron  Bollman  truss  bridge  of 

4  spans,  built  for  two  tracks,  but  now  used  for  one  track.  Spans,  125 
feet  each  ;  depth  of  truss,  19  feet ;  clear  width,  24  feet ;  2  trusses  each. 

West  span.  The  west  span  differs  in  details  of  construction  from  the  three  last 

spans.  Top  chord,  hollow  cast  iron ;  struts,  cast  iron ;  main  end  parts 
partly  of  stone  blocks,  laid  in  cement;  one  of  them  fractured  and  bound 
about  with  iron. 

The  longest  main  tie  rods  are  two,  H  by  4 J 
inches;  shortest,  two,  1}  by  2|  inches,  and  one  1 
by  3J  inches ;  counter  ties,  1st  panel,  one,  3i  by  t 
inches ;  2nd,  one,  1  by  3J  inches  in  section. 

The  floor  beams  thus,  of  cast  iron  top  and 
wrought  iron  sides. 

Lateral  system  double,  with  1-inch  tie-rods, 
made  at  Zanesville. 

3east  spans.  The  3  east  spans.    Top  chord,  octagonal  hollow,  12  inches  through, 

f  inches  thick,  cast   iron. 

Main  end  posts,  cast  iron.       "    f  \  / 

Main  struts,  cast  iron  sec- 
tion.   Main  tie  rods,  short- 
est section,  two  j  by  li  in., 
and  two  1-inch  rods ;  longest,  two,  2  by  1  inches.    These  spans  are  under 
construction ;  to  be  finished  by  Sept.  1st. 

W.  a,pproach.  The  west  approach  to  the  above  4-span  bridge,  a  trestle  of  280  feet 
length  ;  spans,  each  15  feet  c.  to  c.  Trestle  bents  made  of  four  12  by 
12-inch  posts,  each  one  18 
inches  of  concrete,  cap])ed 
with  stone.  Trestle  caps, 
12  by  14-inch  sticks ;  height 
of  posts,  7  feet.  Stringers, 
each  of  two  I-beams,  all  connected  together  with  cast  iron  staying  and 
bolts,  as  shown.  These  stringers  confined  to  caps  of  trestles  by  cast 
iron  knee-pieces. 

Near  the  bridge  are  two  spans,  24  feet  each,  of  girders  over  struts- 
Girders  consist  of  4  I-beams,  each  ni  by  15,  by  i  inches  web,  or  heavier 
I-beams.  The  B.  &  0.  Co.  make  rails  ou  10  by  10-inch  timbers,  sus- 
pended to  the  girders  by  J-inch  bolts  and  cast  iron  cap  washers,  fitted 
on  top  of  the  I-beams. 

Draw  bridge,  At  about  100  or  200  feet  east  of  the  4-8pan  bridge  is  a  draw  swing 

over  canal,     bridge,  over  a  canal ;  of  wood — a  deck  Howe  ;  pivot  at  center  of  bridge 
and  on  east  bank  of  canal ;  length  over  all,  110  feet;  19  panels ;  depth, 


■■'■  In  this  drawing,  instead  of  the  under  siile  being 
flanges  came  together,  making  a  solid  hall"  I-bcam,  onii 


imposed  of  two  nngle  bars,  it  is  as  if  the  two 
fclitig  Ihe  sides  al  the  bollom. 
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about  8  feet.  Bridge,  wide,  with  tliree  trusses  and  double  track.  Be- 
tween parts  of  each  truss  is  an  inverted  arch,  also  two  saddle  rods  ex- 
tend from  end  to  end,  each  1^  inches  diameter.  Truss,  uniform  in  size  of 
parts,  braces  SiJ  by  9  inches,  and  counter,  5  by  9  inches.  Main  tie  rods, 
all  two  li  inches,  and  one  1  inch  ;  rusted. 

Rails  laid  on  ribbon  strips,  5  by  12  inches,  laid  on  8  by  12-inch  floor 
beams. 

Sounded  timbers  of  lower  chord  with  boring  bit,  and  found  slightly 
browned  wood  of  nearly  full  strength;  structure  safe  and  strong. 

A  Bolhnan  iron  deck  over  Salt  creek,  3  years  old,  by  the  Boll-  No.  U. 
man  Bridge  Company.  .Span,  80  feet;  depth,  16  feet;  clear  width,  14 
feet;  panels,  5.  Upper  chords,  10  inches  octagon  tubes;  struts,  ti  inches 
octagon  tubes.  Main  rods,  shortest  2,  1  by  U;  longest,  2,  1  by  IJ. 
Floor  beams  iron  I-beams,  5  by  15  inches  by  i  inches  web ;  stringers,  5 
by  15  inches  I-beams,  web  J  inch  ;  ties,  6  by  8  inches,  6  between,  placed 
directly  on  iron  stringers  ;  guard  rails,  6  by  8,  notched  on  ties. 

No.  15,  half  Howe;  wood,  through,  44  feet  span;  7  feet  height  of  No.  15. 
truss;  14   feet   clear   width;  8   panels;  6   years  old.      Chords  without 
splice,  4,  10,  4  by  10  inches.    Trusses  covered.     Braces,  6  by  72  inches. 
Rods,   at  end   2,   IJ  inches.    Ties,  6  by  8  inches.    Stringers,  10  by  12 
inches.     Floor  beams,  8  by  14  inches ;  2  to  each  panel. 

No.  16,   a  half  Howe  through  ;  60  feet  span.       Depth  of   truss,  9  nc  ig. 
feet.     Panels,  10.     Width,  14  feet.    Braces.  7  by  8  inches.    Tie  rods,  2, 
I's  inches.     Curved  track.     Floor  beams.  8  by  14  inches. 

At  Castle's  a  trussed  girder  of  about  30  feet  span.    Girders  each  4,  5,  Girder. 
5,  4  by  16  inches,  with  trussed  rods  3  by  2  inches,  under  2  struts  placed 
at  thiids  of  span,  and  3  feet  long.     Ends  of  girders  capped  with  cast-iron 
blocks  for  seating  the  nuts  of  truss  rods. 

No.  17,  a  Howe  Truss  through;  full  covered,  73  feet  span,  20  feet  No.  n. 
depth,  7  panels,  14  feet  clear  width.  Braces,  6  by  8;  main  tie  rods,  2, 
IS  inches.  Trusses  aided  by  added  independent  arches,  made  of  12,  2 
by  5.1-iuch  plaak  sprung  to  the  curve.  The  arches  spring  from  iron 
stepped  skewbacks  6  feet  down  on  stone  abutments,  and  rise  in  circles  to 
10  feet  below  upper  chord.    Floor  beams,  8  by  14  inches ;  5  to  a  panel. 

A  tunnel  without  number,  ti40  feet  long  ;  24  feet  wide  ;  22  feet  high  ;  Tunnel, 
lined  with  Ohio  sandstone. 

No.  18,  an  iron  Pratt  trass  over  Wills  creek ;  span,  142  feet ;  No.  18 
height  of  truss,  24  feet ;  width,  16  feet.  Made  by  Keystone  Bridge  Com- 
pany. A  curve  of  4  degrees  on  bridge ;  9  jjanels.  Second  main  rods  2, 
1|  by  3  inches.  Lower  chord,  4  panels,  4,  6  by  J  inches.  Struts,  Phoe- 
nix columns.  End  posts,  2  channel  bars,  12  inches,  by  plate  16  by  ^\ 
inches  on  top,  and  plate  ^\  by  16  inches  on  under  side. 

Stringers  built  I-beam  from  plate-iron.     Floor  beams  similar,  but  24 
inches  deep,  by  10  inches  width,  and  web  plate  »  inch. 


>  Main  pins  steel,  4  inches  diameter.    Ties  8  by  8  inches,  6 

inches  between ;  guardrail,  16  inches  outside;  curve  on 
bridge,  4  degrees.  Laterals  of  rods,  1 J  inches  diameter  top 
and  bottom.    Expansion  winter  to  summer,  stated  to  be 


I  inches.     Floor  beams  suspended,  and  stringers  placed  on  top  of  them. 

No.  19,  a   Howe  through  truss,  full  covered ;  over  Wills  creek.     9  No.  19. 
panels;  span,  87  feet;  depth,  19  feet;  width,  14  feet.     Braces,  7  by  9- 
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Main  ties  2,  1§.    Chords,  6,  7,  7,  H  by  13;  12  years  old.    Trestle  under  3 
panel  point.    Ties,  6  by  8  inches,  H  inches  between.    Guard  rail  6  by  8, 
notched  and  bolted,  15  inches  outside  from  rails. 
No.  20.  No.  20,  iron  Pratt  through  Keystone  bridge,  with  a  curve  in  the 

track.    Span,  93  feet ;  depth  of  truss,  21  feet ;  width,  15  — f p^ f — 

feet.    Over  Leather  creek.  ^j  j  "  ■ 

End  post  box,  composed  of  channel  bars  and  plates,  I 

thus:  _  '.     .,,,;. 


All  wrought  iron.  ' — : j^tt 

Panels,  six.     Main  ties  two,  11  by  3  inches.     Laterals, 


1^  rods.     Floor  beams,  thus  :  30 

Stringers  similar  to  beams,  18  by  8  inches.  i  1 1 

No.  21,  a  Howe  through;  full  covered,  wood  truss.  Span,  90  feet; 
panels,  9 ;  14  years  old ;  depth  of  truss,  19  feet.  Main  braces,  8  by  9 
inches.  Counters,  8  by  8  inches.  Main  tie  rods  two,  IJ  at  end.  Next, 
same.  Lower  chords  5,  (i,  H,  5  by  13  inches.  Laterals  only  at  top  5  by  6 
braces,  and  1-inch  rods.  Floor  beams,  7  and  8  by  14  inches.  Bored 
with  bit,  and  found  all  sound. 

No.  22,  a  Howe  through;  full  covered.  Span,  85  feet;  depth,  19 
feet ;  width,  14  feet ;  over  Leather  creek.  Age,  14  years.  Bored,  and 
sound.  Curve  in  track.  Lower  chords,  5,  K,  6,  5  by  13  inches  8  panels- 
Braces,  7  by  8.  Main  ties  two,  li  inches.  Floor  beams,  7  and  8  by  14 
inches ;  5  to  the  panel.  A  trestle  bent  under  east  quarter  at  second 
panel  point. 

No.   23,    iron   Pratt    truss.      Span,     98    feet; 
depth,  21  feet ;  width,  15  feet  clear.     Panels,  5.i. 
By  the  B.  &  O.  R.  R.  Co.     End  posts,  "  latticed  "     ■ 
or  "  laced."     I-beams,  thus  : 


Intermediate  columns  or  struts  partly  cast  iron,  thus: 

[— :=p=3H       /'  )        I-beam? 


I  ~|  )OAST 

(        I-beam? 


Main  ties,  first  2,  li  by  3i  inches  ;  second  2,  1  by  3  inches.  Lower 
chords,  first  and  second  panels,  two,  I  by  2  inches;  third,  three,  3  by  1 
inches.  Floor  beams  composed  of  two  14  by  5-inch  I-beams,  side  by 
side. 

No.  24,  a  Pratt  Iron  truss  ;  span,  75  feet;  depth,  21  feet ;  width,  15 
feet.  End  posts  of  laced  I-beams,  as  in  No.  23.  Lower  chords  at  end,  two, 
1  by  3  inches;  middle,  two,  1}  by  3}  inches.  5  panels.  Main  tie,  end, 
two,  1  by  2|  inches.  Middle  panels,  two,  1^^  by  Ije  inclies.  Columns, 
two  laced  I-beams,  each  6  by  Sj  inches.  Floor  beams  and  stringers  in 
one  panel.    Ties,  8  by  8  inches,  6  inches  between. 
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No.  25,  a  half  Howe  Truss  of  wood.    Trusses  separately  covered.  No.  26. 
Span,  58  feet;  depth,  9  feet;   width,  14  feet  clear;  10  panels.    Bottom 
chords,  5,  10,  5  by  13  inches;  middle  stick  spliced  near  middle  of  span 

with  two  oak  clamps,  thus: 

each  side.  Braces,  6  by  8  inches.  Main  tie  rods  at  end,  two,  If  inches. 
Floor  beams,  8  by  13  inches,  two  to  the  panel.  Laterals,  flat  iron,  2  by 
i  inches,  run  from  eyes,  fastened  into  lower  chords,  to  a  ring  at  the 
middle  of  bridge  width,  four  rods  meeting  in  each  ring,  with  a  nut  in- 
side to  draw  tight,  arranged  as  shown  in  sketch  : 


No.  26,  a  half  Howe,  with  separately  covered  trusses,  50  feet  span,  No.  26. 
9  feet  depth,  and  14  feet  clear  width.     Panels,  8.    Braces  and  rods, 
exactly  as  in  No.  25  ;  also  laterals. 

At  Barnesville ;  a  tunnel  310  feet  long,  24  by  20  feet  section,  arched  Tunnel, 
with  Ohio  sandstone ;  arch  semicircular. 

At  Lewis  Mill  is  an  arch,  25  feet  diameter,  finely  executed  in  cut  A  stone  arch 
stone  masonry.  Built  in  1871.  Founded  on  bed-rock.  From  rock  to 
springing  of  arch  are  four  courses  of  stone,  5j  or  6  feet  high.  On  these 
are  planted  the  27  voussoirs  of  a  semicircular  arch.  Length  of  arch 
along  the  axis,  60  feet ;  wing  walls  plane,  inclined  30°  with  axis  of  arch, 
and  battered.  Length  of  structure  along  the  axis,  including  wing  walls, 
110  feet.     All  in  fine  condition. 

No.  28,  a  deck  Howe  Truss,  wood,  with  trusses  covered  separately.  No.  28. 
Span,  60  feet;  depth  of  truss,  12  feet.    Sway  braces  in  three  sets,  one  at 
each  end,  and  one  in  the  middle.    Truss  timbers  about  like  others  of 
this  span. 

No   29,  a  half  Howe,  through  wooden  truss  with  trusses  separately  No.  29. 
covered     Span,  65  feet ;  depth,  9^  feet ;  panels,  11 ;  width,  14  feet.    Bot- 
tom chords,  5,  6,  6,  5  by  13  inches.    Braces,  8  by  8  inches.    Main  tie 
rods,  first  and  second,  two,  Is  inches.    Floor  beams,  8  by  13  feet,  two  to 
a  panel.     Track  curved.     Masonry  good.     Age  12  years. 

No.  80,  a  deck  Howe,  wood  with  trusses  separately  curved,  and  all  No.  30. 
like  No.  28.    Sway  braces  at  end  and  middle  section,  3  sets. 

No.  31,  a  through  Howe,  wooden,  full  covered.    Span,  70  feet ;  depth.  No.  31. 
21  feet ;  width,  14  feet  clear ;  panels,  7.    Main  rods,  3  sets,  two,  1|  inches. 
Braces,  8  by  10  inches.     Floor  beams,  8  by  13  inches,  5  to  the  panel. 
Masonry  excellent.     Age  12  years.    Ties  and  flooring  about  like  others. 

Between  31  and  32,  a  tunnel,  timbered  about  4  years  ago  with  white  Tunnel, 
•ak. 
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No.  32.  No.  32,  a  through  Howe,  wooden  truss.     Independent  arches  added, 

one  on  each  side  of  each  truss,  as  in  No.  16.  Track  curved  on  the 
bridge. 

No.  33.  No.  33,  an  iron  Pratt  truss,  same  as  No.  18  ;  span,  82  feet ;  depth,  21 

feet;  with  excellent  stone  abutments.     McMahon's  creek. 

No.  34.  No.  34,  a  through  Howe,  full  covered  wooden  truss ;  11  years  old. 

Span,  80  feet.  8  panels.  Size  of  ties,  braces,  etc.,  as  in  No.  31.  Mc- 
Mahon's creek. 

No.  35.  No.  35,  a  through  Howe,  full  covered  wooden  truss,  of  87  feet  span, 

and  14  feet  clear  width.  Panels,  9.  Abutments  masonry.  Trestle  under 
bridge  somewhat  west  of  the  middle.  Sounded  with  a  boring  bit,  and 
found  the  timber  good. 

No.  36.  No.  36,  a  through  Howe,  full  covered,  with  a  slight  curve  in  track. 

Span,  90  feet;  depth,  20  feet;  width,  14  feet  clear.  Has  4  independent 
arches  added,  one  to  each  side  of  each  truss,  as  in  No.  16.  These  spring 
from  excellent  stone  abutments  at  points  below  wall  plates.  Members 
of  the  bridge  same  as  in  No.  31  over  McMahon's  creek.  All  from,  and 
including  No.  33  to  Bellaire,  are  over  McMahon's  creek. 

Tunnel.  A  tunnel,  280  feet  long,  lined  with  timber. 

No.  37.  No.  37,  an  iron  Pratt  truss  by  the  Detroit  Bridge  Company.    Span, 

9.5  feet;  width,  15  feet  clear;  depth,  20  feet.  Lower  chord  at  middle,  3 
square  rods,  1|  inches;  panels,  6. 

6  miles  of  nai^        From   Quincy   Station   to   St.   Clairsville,   about   6  miles,  a  narrow 

row  gauge,      gauge,  3  feet ;  operated  by  another  company. 

No.  37.  No.  37,  a  Howe  through ;  full  covered,  wooden  truss.     Span,  110 

feet ;  depth,  20  feet ;  width,  14  feet ;  panels,  10.  Chords,  6,  7,  7,  6  by  13 
inches.  Ties,  two,  IJ  inches.  Braces,  8  by  10.  Flooring  as  in  others- 
Guard  rail  secured  by  one  bolt  to  each  third  tie.  Curve  in  track,  such 
that  the  versed  sine  for  the  bridge's  length  is  2  inches,  or  about  a  J-degree 
curve.  Abutments,  good  ;  masonry  walls,  4  feet  thick.  Trestle  under 
bridge  near  the  middle. 

No. 39.  No.  39,  a  through  Howe  ;  full  covered.    Span,  120  feet;  portals,  14 

by  20  feet;  panels,  11.  Bottom  chord,  same  as  in  41  and  42.  Braces,  8 
by  10.  Main  ties,  two,  2-inch  clamps  and  keys  at  every  panel.  Floor 
beams  usual  size.  New  ones  have  been  added  recently,  making  5  and  6 
per  panel.  Track  curved  to  about  a  4-degree  curve.  Age  12  years. 
Bored,  and  found  timber  sound.  A  trestle  bent  support  under  west 
quarter  of  bridge. 

No.  40,  a  Bollman  iron  truss,  made  by  the  B.  &  O.  R.  R.  Company. 
Span,  110  feet;  panels,  7;  depth,  20  feet;  clear  width,  14  feet.  Upper 
chords,  10  inches ;  hollow,  octagonal  tubes,  |-inch  thick,  cast-iron.  Truss 
columns  6-in.  octagon  tubes.    End  posts,  thus:        <  g"  >  ,  e" . 

Four  bottom  square  cast-iron  tubes 
joined  by  cross-stays  at  each  4  feet  height, 
and  inclined  inward.  Each  post  stands  on  a 
4  feet  cube  of  Cheat  Mountain  stone.  Longest 
main  rods,  four,  IJ  by  J  inches  each  truss. 
Next  to  the  shortest  two,  1  by  3.  Laterals 
with  6  inches  hollow  cast-iron  struts.  Floor 
beams  consist  of  15-inch  I-beams.  The  track- 
stringers  same. 
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No.  41,  a  Howe  through;  wood.  8pan,  130  feet;  panels,  12.  Mc-  No.  41. 
Mahon's  creek.  Braces,  8  by  10.  Chords,  6,  7,  7,  6  by  14  inches. 
Clamps  and  keys  at  every  panel.  Main  tie  rods,  two,  2  inches,  and  ona 
If  inches.  Floor  beams,  7  and  8  by  14  inches;  5  to  the  panel.  Ties,  6 
by  8  inches,  8  inches  between.  Guard  rail,  10  inches  out  from  rails; 
bolt  every  second  tie.    One  trestle  bent  at  east  quarter. 

No.  42,  a  Howe  through;  wooden  bridge.  Span,  150  feet;  with  No.  42. 
portals  14  by  20  feet ;  panels,  12.  Lower  chords,  ti,  7,  7,  6  inches,  14  feeti 
with  clamps  and  splice  for  one  stick  at  each  panel.  Braces,  8  by  10 
Main  tie  rods,  two,  2  inches,  and  two.  If  inches  at  end  of  bridge_ 
Lateral  ties,  1.}  inches  at  top  and  bottom.  Ties,  6  by  8  inches,  8  inches 
between.  Guard  rails,  10  inches  outside,  with  bolt  at  every  second  tie. 
A  trestle  support  under  the  west  quarter. 

East  approach  to  No.  42  a  tunnel,  480  feet  long,  not  timbered  nor  Tunnel, 
arched.     The  native  rock  firm. 

No.  43,  a  through  Howe ;  full  covered,  wooden  truss.  Span,  116  no.  43. 
feet;  depth,  20  feet;  width,  14  feet ;  panels,  11.  Trusses  supported  with 
four  independent  arches,  rising  from  the  abutments  to  f  the  height  of 
the  trusses.  Main  braces,  8  by  10  at  end.  Tie  rods,  two,  2  inches. 
Floor  beams,  5  to  a  panel.  Masonry  abutments  good,  with  concave 
wing  walls. 

No.  44,  a  through  Howe ;  full  covered  wooden  bridge.  Span,  130  No.  44. 
feet ;  depth  of  truss,  20  feet ;  width,  14  feet.  Trusses  supported  with 
four  independent  arches,  composed  each  of  12  pieces  of  2  by  5i  inches 
plank  sprung  to  the  curve.  Bottom  chords,  6,  6,  6,  6  by  14  inches,  clamps 
and  splice  at  each  panel,  clamp  with  1^-inch  necks.  Main  ties,  two,  1| 
and  one  11  inches.  Braces,  8  by  10  inches.  Floor  beams,  8  by  14  inches ; 
5  to  the  panel.  Stringers,  8  by  12  inches.  Ties,  6  liy  8  inches,  8  inches 
between.    McMahon's  creek. 

At  the  Ohio  river  the  Virginia  State  line  lies  at  the  west  shore  line.  oi,io  river— 
A  long  iron  bridge  of  several  spans  crosses  the  river,  with  a  long  via-  Bellaire. 
duct  of  stone  arches  for  a  west  approach,  or  from  the  Ohio  side.  The 
shore  line  is  passed  by  the  first  two  bridge  spans  of  iron  deck  Bollman 
trusses,  made  l)y  the  B.  &  O.  R.  R.  Co.,  100  feet  each  span.  These  stand 
on  piers  of  excellent  stone  ma.sonry.  The  west  pier,  or  abutment  being 
the  most  easterly  pier  or  abutment  of  the  stone  viaduct,  this  being  much 
heavier  than  the  other  viaduct  piers — a  T  of  20  feet  extent. 

Viaduct  arches,  semicircular,  28  feet  diameter  inside,,  with  voussoirs  viaduct, 
of  about  24  feet  depth  iuid  36  in  number,  besides  the  keystone.  The 
latter  is  4  or  6  inches  deeper  than  the  voussoirs.  The  piers,  61  by  12 
feet  at  the  ground,  rising  with  a  batter  of  1  inch  to  the  foot,  to  the  spring-  ■ 
ing  12  feet  high.  Whole  height  of  viaduct,  32  feet.  Coping  consists  of 
two  courses,  about  14  inches  thick,  each  set  out  about  4  inches.  Width 
across  the  top,  including  copings,  12  feet.  Whole  number  of  arches,  37, 
17  of  them  at  west  end  being  set  to  a  4-degree  curve  of  track.  Between 
the  lower  course  of  coping  and  the  keystone  is  a  course  of  about  18 
inches. 

Joint  lines  all  appear  perfectly  straight  along  the  length,  the  cut 
stone  masonry  being  in  excellent  condition,  the  viaduct  being  a  remark- 
ably fine  and  beautiful  structure,  built  in  1870. 

The  viaduct  and  all  parts  of  this  bridge  are  the  property  of  the  Main 
Line  of  the  Virginia  and  Maryland  Railway. 
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Standard  wall 
plate. 


Ties. 
Joints. 


Grades. 
Kail  elevation 


Pins. 
Cast  iron 


General  Remarks. 

On  this  division  of  the  B.  &  O.  R.  R.  many  tilings  aru  adopted  as 
standard,  and  practice  made  to  conform  with  the  standards  as  nearly  as 
consistent  with  local  demandp.  For  instance,  the  standard  wall  plate 
for  a  bridge  is  composed  of  two  oak  sticks  12  by  12  inches-square,  and 
changed  every  4  or  5  years.  This  short  life  is  required  of  these  blocks 
because  of  their  importance,  the  frequent  replacing  of  them  having  the 
object  of  avoiding  rotting  and  crushing  and  canting  of  the  bridge.  The 
ends  of  these  wall  plate  blocks  are  beveled  at  an  angle  of  HO  to  40  de- 
grees from  near  the  bearing  of  bridge,  so  that  water  will  run  away. 
These  are  used  under  all  wooden  bridges,  and  iron  ones  where  they  are 
suitable.  This  road  prefers  to  have  some  wood  bearing  at  bridge  seats, 
apparently  for  two  reasons  ;  1st,  to  give  a  degree  of  elasticity  at  the  seat 
that  would  not  be  required  by  planting  directly  on  stone,  and  2nd,  to 
supply  a  slightly  yielding  material,  so  that  a  good  bearing  will  be  got  be- 
tween the  surfaces,  such  as  will  not  permit  of  slipping  or  creeping.  Some 
tine  iron  Lulverts  of  10  ft.  span  or  less,  composed  of  I-beams,  stayed  with 
cast  iron  packing  and  lateral  tie  rods,  have  wall  plates  of  the  above  blocks. 

Another  standard  is  bridge  flooring,  consisting  about  as  follows:  ties, 
6  by  8  inches,  placed  6  inches  between  ;  wooden  guard  rail,  6  by  8  inches, 
spliced  and  beveled,  placed  about  15  inches  outside  of  the  rails,  and 
bolted  every  2nd  to  4th  tie. 

Also,  ties  for  track,  the  standard  number  is  stated  to  be  3,000  to  the 
mile  for  this  division ;  all  good  Rails,  60  pounds  to  the  yard— steel. 
Fastenings  mostly  angle  bar.  Have  few  of  Samson's  Near  stations, 
where  speed  is  slow,  as  was  seen  at  Zanesville,  a  few  of  the  old  Trimble 
joint  fastenings  are  still  in  use. 

On  this  division  the  maximum  grade  is  stated  to  be  85  feet  to  the 
mile.  Maximum  degree  of  curves,  about  6  degrees.  Elevation  of  outer 
rail  on  curves,  4  inches  per  degree  to  3  degrees.  From  3  to  6  degrees, 
i-inch  per  degree  is  allowed.  No  attention  paid  to  controlling  maximum 
grade  per  division.  At  each  point  the  grade  was  made  the  mildest  con- 
sistent with  cost.  Neither  does  it  appear  that  attention  has  been  given 
to  grade  compensation  for  curvature. 

On  this  division  all  bridge  abutments  are  of  stone,  which  have  been 
found  so  uniformly  excellent  in  condition,  that  notes  have  not  been  en- 
tered concerning  them  in  the  above,  except  occasionally.  No.  9  is  the 
only  one  found  without  cut  stone  abutments.  Wall  plates  are  in  excep- 
tionally fine  condition.  In  the  'few  instances  that  ants  were  found  at 
work  in  the  wall  i)late  blocks,  common  salt  was  found  sprinkled  about 
for  driving  them  off. 

All  iron  bridges  on  this  division  are  framed  with  pin  bearings,  the 
pins  being  steel.  Cast  iron  is  found  in  no  important  parts  of  the  iron 
bridges  for  a  main  reliance,  except  in  the  upper  chords,  end  posts  and 
columns  of  BoUman  trusses.     All  iron  bridgoe  are  well  painted. 

The  wooden  bridges  are  apparently- very  carefully  looked  after,  no 
defects  having  been  found.  It  was  gratifying  to  find  every  weakness 
which  appeared  possible  to  develop  in  a  bridge  provided  for  oven  in 
advance.  Thus  independent  arches  are  frequently  found  added  for 
strengthening  a  bridge  too  good  to  be  soon  removed.  The  poorer 
wooden  bridges  have  promptly  been  provided  with  trestle  bents,  one  or 
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more  placed  under  at  the  thirds  or  quarters,  to  give  ample  security  till 

such  bridges  could  be  replaced  by  iron  ones,  the  latter  being  apparently 

eagerly  sought  after  by  the  road-master. 

The  stone  work  of  this  division  is  mostly  of  what  the  road-master  Selecting 

''  .  .  quarries, 

terms  Ohio  sandstone.     The  road-master  states  that  this  stone  is  apt  to 

be  soft  and  too  easily  disintegrated  for  good  work.    Hence,  care  is  needed 

in  selecting  quarries  to  insure  a  good  durable  quality  of  stone.    This 

stone  is  rejected  for  ballast. 

At  one  point  on  this  division  a  high  embankment  gave  trouble  in  slip  sides, 
spreading  out  at  the  base,  caused  by  springs  of  w;iter  underneath,  and 
a  too  great  weight  of  embankment.  The  diiBculty  was  cured  by  putting 
on  the  upper  10  or  12  feet  of  the  fill,  at  the  failing  point,  coal  slack 
from  a  mine  near  by.  The  diminished  weight,  due  to  the  lesser  specific 
gravity,  being  sufficient  for  the  unstable  bed. 

A  considerable  portion  of  the  ballast  of  the  roadway  on  this  division  s^tone  ballast. 

is  stone.     From  Cambridge  to  Bellaire,  a  distance  of   50  milos,  it  is 

almost  entirely  of  stone. 

The  embankments  are  topped  out  not  less  tlian  14  feet  wide,  and  it  Embank- 
'^^  '  ments. 

is  often  made  20  feet  to  dispose  of  dirt  in  a  useful  waj'. 

In  the  hilly  country  of  Soutli-eastern  Ohio  this  road  has  numerous  Dangerous 
deep  culs,  many  of  them  liable  to  drop  stones  and  masses  of  dirt.  Men 
are  stationed  in  these  cuts  on  watch,  night  and  day,  provided  with  a 
watch-house,  in  which  is  stored  the  means  for  ridding  the  track  of  pass- 
able lodgments,  such  as  fiags,  lanterns,  spades,  bars,  jumper  drill,  powder, 
fuse,  etc.  In  long  cuts  on  curves  a  man  is  stationed  at  each  end.  In 
emergencies  the  men  combine  from  the  neighboring  cuts  to  hurry  off 
big  stones,  etc.  In  case  of  a  downfall  upon  the  track,  flags  or  lanterns 
are  hurried  out  to  signal  danger  to  trains. 

In  case  of  such  danger  signals  as  the  above,  or  at  other  unusual  Living  danger 
signaling  points,  as  in  the  repair  of  roads,  a  stake  flag,  or  hanging  lan- 
tern is  not  depended  on.     The  signal  must  be  a  living  one.  a  man  with 
the  flag  or  lantern. 

The  minor  structures  of  this  division,  such  as  cattle  guards,  culverts.  Minor  struc- 
etc,  are  all  in  excellent  condition,  as  well  as  the  roadway,  track,  switches, 
etc.     Everything  considered,  this  division  is  to  be  regarded  as  in  excel- 
lent condition. 

In  all  the  above,  where  dimensions  have  been  given  for  trusses  as  Total  section 
tor  tie  rods,  etc.,  they  bel  mg  to  one  truss  only.    The  complete  section  *''*''*'■ 
areas  for  whole  bridge,  due  to  such  parts,  are  to  be  doubled  as  obtained 
from  the  single  truss  figures  given. 

2.  Sandusky,  Mansfield  and  Newark  Railroad — "Lake  Erie  Divi- 
sion"— from  Newark  to  Sandusky,  inspected  on  July  20,  and 
on  September  16,  1881. 

On  this  division  bridges  and  trestles  are  numbered  in  order  from 
Newark  to  Sandusky. 

No.  1,  at  Newark,  over  the  Ohio  canal.  A  through  half  Howe;  wooden  No. 
truss,  with  trusses  separately  covered.    Span,  63  feet;  depth  of  truss,  9  'i*"^^*'''^- 
feet ;  width.  In  feet ;  panels,  11 ;  speed  slow  near  station.    Age  5  years. 
Lower  chords,  5,  62,  oj,  b  by  12  inches,  with  keys,  but  no  clamps.    One 
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No.  13,  north 
part. 


South  part. 


splice    at    alternaie    panels    throughout. 

Braces,  7  by  9  inches.    Main  ties,  two,  If 

inches.     Sharp   curve    in   track.      Floor 

beams  notched  and  suspended  to  lower 

side  of  chords  with  two  bolts  at  each  end 

of  a  floor  beam.     Lateral.s  as  sketched  ; 

flat  iron  ties,  i  by  2  inches,  from  eye  bolt 

in  chord  to  a  ring  in  middle  of  bridge 

width,  where  4  ties  center,  and  can  be 

drawn  up  by  nuts.     These  laterals  were 

loose,  and  as  a  train  went  over  the  bridge  swayed  in  consequence.    The 

notched  floor  beams  served  for  the  struts.    The  chord  members  were 

loose  ;dso,   with  spaces  of   ',   to  i-inch,  needing  to  be  drawn  up  by  the 

chord  bolts.    Abutments  of  timber.    Framed  trestles  with  plank.?  behind, 

against  which  the  earth  approaches  rest.    The  height  of  the  trestles  is 

about  8  feet,  with  five  12  by  12-inch  plumb  posts,  two  8  by  12-inch  batter 

posts ;  a  12  by  12-inch  cap  and  mud-sills.    This  bridge  evidently  has  not 

received  the  attention  that  others  have,  probably  because  located  where 

speed  is  slow,  and  danger  slight,  comparatively. 

Nos.  2  to  7,  inclusive,  are  culverts  and  trestles  of  15  feet  span  and 
less;  passed  without  stopping. 

No.  8,  an  iron  deck  Bollman  of  80  feet  span,  6  panels, 
13  feet  depth  of  truss,  and  11  feet  width.  Construction 
much  like  that  over  Salt  creek.  Middle  tie  rod,  |  by  2} 
inches.   Top  chord,  8  inches,  octagon  tube.    Lateral  ties, 

1  inch,  top  and  bottom.  Floor  beams  cast,  as  shown  in 
sketch.  Stringers,  two,  6  by  16  inches.  Ties,  6  by  8 
inches,  8  inches  between.    Guard  rail,  15  inches  out.  '      ^  "      * 

No.  10,  a  trestle  of  9  openings,  each  22  feet,  c  to  c.  Bolsters,  10  feet 
long ;  stringers,  three,  8  by  18  inches.  This  to  be  renewed  this  season, 
with  14  feet  spans  in  clear;  and  ties,  6  by  8  inches,  8  inches  between, 
etc.,  to  standard.  The  present  is  sap-rotted,  and  considerably  weakened 
with  age. 

No.  13,  a  Howe  through,  of  67  feet  span  for  the  north  part,  or  north 
span.  Panels,  12;  width,  14  feet;  depth  of  truss,  10  feet.  Not  covered. 
Lower  chords,  5,  6,  6,  5  by  12  inches;  braces,  SJ  by  81  inches;  ties  at 
end,  two,  1|  inches  ;  laterals,  h  by  2  inches,  flat  with  eye-bolt  and  ring, 
as  in  No.  1.  Built  with  no  clamps  in  lower  chord,  simply  keys.  Sup- 
ported by  two  trestles  placed  under.     All  wood. 

The  south  span  a  through  Hpwe,  wood,  full  covered.  Length,  103 
feet;  depth,  20  feet;  width,  14  feet;  ties,  two,  IJ,  and  one  IJ  inches. 
Braces,  6J  by  8J  inches;  panels,  10;  lower  chords,  4J,  5J,  5J,  4J  by  12 
inches,  with  no  clamps ;  stringers,  12  by  12  inches.  One  supporting 
trestle  in  the  center. 

No.  14,  a  trestle,  12  feet  high,  with  15  feet  spans,  c.  to  c.  Stringers, 
three,  6  by  16  inches  sticks  at  each  rail ;  2  plumb  posts,  12  by  12  inches; 

2  batter  posts,  10  by  12  inches;  caps,  12  by  14  inches;  all  3  years  old. 

No.  15,  a  four-bent  trestle,  3  years  old,  6  feet  high ;  span,  14  feet ; 
stringers,  two,  6  by  16 inches;  trestle  caps,  12  by  15 inches  ;  plumb  posts, 
12  by  12  inches ;  batter  posts,  6  by  12  inches ;  ties,  6  by  8  inches,  9  inches 
between. 
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Nos.  16  and  17,  small  trestle,  of  3  openings  each  ;  3  and  5  years  old,  Nos.  ii;  and  17. 
respectively.     Bored,  and  found  timber  sound. 

No.  18,  a  through  Howe,  full  covered  wood  truss.    Roof  defective.  No.  18,  eaat 
Span,  120  feet ;  depth,  21  feet;  width,  14  feet.    Trestle  bent  under  near 
middle  for  support.     Age  10  years.    Is  to  be  replaced  by  an  iron  truss 
in  one  or  two  years. 

West  part  an  uncovered  Howe  truss ;  7  years  old ",  like  one  part  of  ^^s'  ?*■■'■ 
No.  13.    Trestle  bent  under  middle.     Floor  beams,  8  by  14  inches,  2  to 
a  panel.    Panels,  12;  ties,  6  by  8  inches,  6  inches  between.    This  6 
inches  space  between  ties  preferred  b)'  road-master,  because  for  close 
ties  of  2  inches  space,  horses  are  sometimes  driven  across. 

No.  19,  a  two  span  Pratt  truss  bridge,  by  the  Detroit  Bridge  Com-  No.  19. 

pany,  in  1878.      Each   span,  105  feet;  depth,  21         < ^9^' > 

feet;  width,  15  feet  clear ;  panels,  7.  Lower  chords       " 
at  middle,  two.  If  inches  square,  and  one,  2  J  inches       •„ 
square.       Main  tie   rods,   two,   2   inches   square. 
Columns,  laced  channel  bars. 


Channel  bars,  |-inch  thick  in  web,  for  the  columns  at 
the  middle  panel.     Floor  beams  suspended. 


1 


J 


Stringers,  thus: 


n 


r 


._Jlii 


End  post  and  top  chord  as  in  sketch  : 

Lower  lateral  ties,  IJ  inches ;  upper,  1|  inches. 
Main  pin,  31  inches;  others,  3  inches.  Middle  of 
the  bridge  anchored  down  to  the  central  pier. 
Ties,  8  by  10  inches,  8  inches  between.  Ribbons 
notched,  but  as  usual.    Over  Dry  creek. 

At  TJtica,  Ohio,  a  fine  cut  stone  arched  culvert  of  10  feet  diameter,  Arch. 
made  in  1872. 

No.  21,  a  queen-post  inverted  truss  of  32  feet  span,  resting  on  trestle  No.  21. 
bents  near  banks,  with  short  bank  spans ;  age  one  year.     Same  con- 
struction as  No.  177,  near  Sandusky,  for  the  inverted  queen-post. 

Nos.  22  to  34,  inclusive,  small  openings. 

No.  35,  a  through  Pratt  truss  of  120  feet  span.    24  feet  depth  ;  width   No.  S6. 
14  feet ;  8|  panels.    Over  Dry  creek.    By  the  Detroit  Bridge  Company, 

End  posts  as  sketched : 

Top  chord  somewhat  wider.  Truss  columns, 
8  by  12  inches,  laced  channel  b.ars.  Lower  chord, 
panel  adjoining  middle,  four,  ||  by  4  inches. 
Main  tie  rods,  end,  two,  1^  by  4.  Floor  beams 
composed  of  two,  5  by  14-inch  I-beams,  side  by  side.     Stringers,  like- 
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wise,  4^  by  12  inches.    Strut  piece  below,  in  lateral  system  a  3J  by  9-inch 
I-beam.     Pins,  3  inches.     Floor  beams  and  stringers  in  one  plane. 
No.  36.  No.  36,  a  through  iron  Pratt  truss  bridge  of  2  spans,  of  120  feet  each, 

over  Owl  creek,  going  up.    Materials  on  the  ground.     Made  by  the  Key- 
stone Bridge  Company.    Track  curved. 
No.  37.  No.  37,  a  stone  arch  of  20  feet  diameter,  in  town  of  Mt.  Vernon,  over 

a  mill  race. 
No.  39.  No.  39,  a  half  Howe  through;  wooden  truss  of  43  feet  span.    9  feet 

depth  of  truss ;  14  feet  width ;  .5  years  old.  Over  mill  race.  Chords,  all 
in  one  piece,  without  splice,  4 J,  5.J,  oj,  41  by  12 inches;  upper,  91  inches. 
Braces,  6i  by  9  inches.  Tie  rods,  two,  li  inches;  6  panels.  Floor 
beams,  8  by  14 ;  2  and  3  per  panel,  with  stone  abutments. 

No.  40,  a  small  trestle. 
No.  41,  Howe.         No.  41,  a  through  full  covered  wooden  Howe  truss.    Span,  130  feet; 
depth,  20  feet;  panels,  12.    Lower  chords,  6,  7,  7,  6  by  13  inches.    No 
clamps.     Keys  of  iron,  and  so  made  as  to  displace  the  clamps,  the  keys 
serving  the   ends  required    of    the   clamps.                    <  J^, 
Keys,  thus :  \      |  '" 

Braces,  71  by  10.     Main  ties,  two,  IJ,  and     I 

one,  1'.     Laterals,  6  by  6  inches,  and  Ij -inch     I ,      | 

rods,  top  and  bottom.     Floor  beams,  8  by  14  I — I 

inches;  5  to  the  panel.  Stringers,  12  by  12  inches.  Ties,  6  by  8  inches, 
by  8  inches  between.  Guard  rails,  6  by  8  inches,  notched  upon  ties,  and 
bolted.  Trestle  support  under,  at  one  panel,  west  of  the  middle.  Roof 
somewhat  leaky.    Bored  with  bit,  and  found  no  rot. 

No.  42,  at  Fredericktown,  small  opening. 
No.  48,  Howe.  ^O-  ^3,  a  through  full  covered  wood  Howe  truss.     Two  spans  of  100 

feet  each.  Nearly  new.  Clamps  and  keys  all  painted,  and  laid  in  white 
lead.  Clamps,  li-inch  necks.  Chords,  41,  51,  51,  41  by  12  inches. 
Braces,  7  by  9.  Ties,  two,  1^  inches  at  end  of  truss.  Panels,  7.  Height 
of  truss,  20  feet ;  width,  14  feet.  Clamps  at  every  panel.  Floor  beams, 
8  by  13  inches;  5  to  each  panel,  some  of  them  recently  put  in.  String- 
ers, 10  by  12.  Guard  rails  bolted  at  every  fourth  tie.  Abutments, 
masonry. 

No.  44,  a  trussed  girder,  like  No.  177,  near  Sandusky ;  1  year  old. 

No.  46,  a  3-span  trestle ;  age  7  years.  There  are  two  trestle  bents, 
one  on  each  side  of  the  center  springs,  supporting  the  middle  span ;  and 
a  bank-span  on  either  side,  making  the  three  spans.  Stringers  at  each 
rail,  (i,  6,  6  by  18  ini'hes.  These  rest  on  the  two  tiestles  and  the  banks. 
The  ends  at  bank  have  plates  or  blocks  under  3  feet  deep,  so  as  to  give 
a  somewhat  extended  bearing  on  the  top  of  banks.  The  banks  termi- 
nate in  slopes  toward  the  center  opening.  The  bank-sills  are  somewhat 
decayed,  as  well  as  other  timbers.  But  the  timbers  are  of  large  size,  so 
that  the  trestle  is  safe.  Numerous  small  openings,  like  No.  46,  and 
smaller,  between  46  and  74. 
jjo  7^  No.  74,  an  iron  Pratt  truss,  like  that  at  Mt.  Vernon,  now  going  up  ;  2 

spans.  East  one,  90  feet;  west  one,  80  feet;  depth,  24  feet;  width, 
clear,  15  feet.  Masonry  fine.  Made  by  the  Clark  Bridge  Company  of 
Baltimore.    Over  the  Mohican  creek. 

No.  75,  a  2-span  Pratt  truss,  of  105  feet  each  span.     Depth  of  truss, 
20  feet;  width,  clear,  15  feet.     By  the  Detroit  Bridge  Company,  built  in 
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1878.  Bottom  chord,  at  middle,  two,  2  inches  square,  and  one,  2}  inches 
square.  .Main  ties,  at  end  of  truss,  two,  2  inches  square.  Loop-eyes- 
Pins,  3  inches. 
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End  posts,  thus: 
Curve  in  track. 


J"[ 


No.  83,  a  2-spau  Pratt  Truss  of  65  feet  each  span,  now  going  up,  No.  83. 
Depth  of  truss,  20  feet;  width,   15  feet.     Masonry  all  new  and  good. 
Over  North  Fork  of  the  Mohican.     By  the  Clark  Bridge  Co. 

No.  84,  a  6-span  trestle,  built  in  1880.    Over  Lnudy's  mill-race  No.  84. 

At  Mansfield  a  through  Howe,  wood,  well  covered  separately. 
Span,  75  feet ;  depth,  10  feet ;  width,  14  feet  clear  ;  panels,  12;  chords, 
5,  6,  6,  5  by  14  inches  ;  braces,  7  by  9.J  inches  ;  main  ties,  two  If  inches  ; 
floor  beams,  8  by  14  inches,  3  to  a  panel ;  stringers,  8  by  12  inches. 
Stone  abutments  excellent. 

Nos.  119  to  143.  inclusive,  small  structures ;  passed,  without  stopping 
train. 

No.  144,  a  through  Howe  Truss  of  6  feet  span,  9  feet  depth,  14  feet  No.  144. 
width  ;  12  panels.    Trusses  covered  separately ;  age,  7  or  8  years ;  floor- 
ing, standard,  all  in  good  condition. 

No.  145,  a  girder. 

No.  150,  girder  over  road.  Span  20  feet,  5  years  old,  with  bank 
spans  over  sloping  bank  terminals. 

Plymmdh. 

No.  153,  a  pile  trestle  10  feet  high.  Piles  driven  10  feet  to  hard- 
pan.  Piles,  round,  white  oak  logs,  12  inches  Caps,  12  by  12-inch  oak. 
Flooring,  standard,  except  ties,  10  inches  between. 

Chicago  Junction. 

No.  160,  a  5  or  6-span  trestle  10  feet  high. 

No.  163,  a  deck  Howe,  wood,  7  years  old,  located  A-mile  from  Pon- 
tiac.     Well  covered  ;  15  or  20  feet  above  stream. 

No.  168,  a  5  span  trestle,  32  feet  high  above  stream  at  Monroeville.  no.  168. 
Plumb  posts,  12  by  12  inches  ;  batter  posts,  10  or  12  by  12  inches;  caps 
and  mud-sills,  12  by  14  inches.  A  cross  stay  at  about  mid-height  of 
trestle,  and  also  longitudinal  stays  or  "  worliugs."  A  Lorenz  safety 
switch  at  head  of  trestle.  Stone  abutments  extended  into  wing  walls. 
Ties,  6  by  8  inches,  16  inches  c.  to  c.  A  wood  guard  rail  outside  of  rails, 
bolted. 

No.  177,  a  trussed  girder,  or  more  strictly  an  inveited  queen-post  ^^  17^ 
truss.  Length,  32-5  feet.  Stringers,  three  55  by  15|  inches,  dressed. 
Queen-post  struts,  3  feet  9  inches,  wood,  with  iron  foot  plates  at  bottom 
end.  The  tie  rods  extend  to  ends  of  the  stringers,  upper  corners,  where 
cast  iron  plates  or  blocks  are  fitted  to  receive  the  ends  of  tie  rods. 
Middle  tie  rods,  eye  bars,  tour,  |  by  3  inches  ;  end  two,  j|  by  3  inches, 
with  eyes  at  inner  ends.  The  foot  plates  receive  the  pins  as  well  as  the 
eyes  of  bars.    Pins,  2}  inches. 
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The  lateral  system  has  foot-plates  with  spurs  let  mto  inner  sides  of 
stringers,  an  J  with  lugs  for  the  braces  to  toe  against. 

About  3  miles  from  Sandusky,  stone  abutments.  All  parts  of  struc- 
ture in  excellent  condition. 

General  Remarks. 

Small  structures,  such  as  trestles  of  2  or  3  openings,  and  culverts, 
very  numerous  on  this  division.  Many  small  trestles  have  no  abut- 
ments, the  banks  sloping  toward  the  center.  An  extended  bearing  on 
the  banks  is  secured  by  bedding  timbers,  sometimes  a  solid  course  of 
ties  on  the  tops  of  the  banks.  On  these  the  wall  plates  or  sills  are  laid, 
for  receiving  the  ends  of  the  main  stringers.  These  often  settle  appar- 
ently, when  blocks  are  placed  under  to  fill  up.  When  the  blocking 
amounts  to  a  large  12-iuch  block  or  sill,  the  small  blocks  are  replaced  by 
the  large  one. 

Near  Sandusky  is  found  a  stretch  of  several  miles  of  stone  ballast, 
otherwise  it  is  mostly  gravel  on  this  division.  From  Newark  to  Chicago 
Junction  the  rails  are  mostly  steel,  and  stated,  would  be  all  steel  com- 
plete by  August  15.  From  Chicago  Junction  to  Sandusky  rails  mostly 
iron  and  of  old  form  of  section,  and  such  as  do  not  hold  fish-plates  well. 
The  concave  sides  of  the  rails  are  approximate  half  cylinders,  instead  of 
having  angular  grooves  with  nearly  square  shoulders  for  holding  the 
fastenings. 

Ties  in  good  condition  throughout. 

Cattle  guards  and  small  structures  good. 

Important  bridges  all  have  stone  abutments. 

The  road  from  Newi'rk  to  Chicago  Juuctien  in  better  condition  than 
that  north  of  the  latter  place.  The  former  excellent  The  latter  good 
and  safe. 

3.  Baltimore  and  Ohio  and  Chicago  Kailroad,  part  of  the  •'  Chicago 
Division,"  lying  between  Chicago  Junction  and  the  State 
Line,  west ;  inspected  July  21,  1882. 

On  this  division  structures  are  numbered  in  order,  from  Chicago 
Junction  west. 

Nos.  1  to  S  veiy  small  openings. 
No.  .5.  jJo.  a,  a  11-bent  trestle.    The  trestle  sides  raised  upon  blocks. 

Nog.  6  to  30  very  small,  the  largest  being  No.  12,  of  ti  spans.     Aver- 
age, about  3  spans.    Height  above  bed  of  channel  about  an  average  of 
6  feet. 
No.  ."0.  No.  80 ;  stopped  at  this  to  get  an  average  idea  of  the  others.    This 

opening  has  one  cejitral  trestle  bent,  with  stringers  over,  continuous 
from  bank  to  bank.  Banks  slope  toward  trestle  bent  without  abutments. 
Stringers  rest  on  bank  sills  at  their  ends.  Stringers  blocked  up  on 
super  added  blocks,  probably  due  to  raising  of  grade  here.  Mud-sill  of 
trestle  bent  sunk  into  ground.  Stringers  under  each  rail,  three  6  by  16 
inches,  by  18  feet  length.  Ties,  about  8  by  8  inches  and  20  inches 
apart.  Guard  rails  6  by  8  inches,  bolted  every  2  or  3  ties.  Age,  7  years. 
Appears  to  be  in  fair  condition,  and  safe. 

Nos.  30  to  4H  all  small,  and  not  stopped  ut. 
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No.  46,  examined.    Three  trestle  bents  and  4  spans — two  central, 
and  two  bank  spans.    The  two 
central  ones  measure  28  feet, 
or  14  feet  each. 

Trestle  bents  as  sketched. 
Parts,  4,  all  equally  inclined. 
Mud-sills  are  below  surface  of 
earth. 

Stringers,  two  8i  by  16 
inches.  Bank  sills  are  blocks 
one  under  each  of  the  ends  of 
the  string  combination.  These 
blocks  look  to  be  in  poor  con- 
dition, partially  decayed.  Guard  rails,  6  by  6  inches,  poor.  Built  in 
1874.  This  structure  is  in  a  more  critical  condition  than  the  average, 
though  the  principal  parts,  viz. :  the  trestle  bents  and  the  stringers,  are  in 
fair  condition  of  strength. 

No.  59,  examined.  .Small,  like  No.  30.  Single  stringer  length,  and 
central  trestle  bent.  Stringers,  three,  6  by  16  inches,  by  18  feet  length. 
Trestle  bent  all  good  but  cap,  and  that  to  be  renewed  soon.  Also,  bank 
sills  are  bad  ;  ordeis  already  given  for  repairing  these.  Standard  12  by 
12-inch  bank  sills  ordered  in,  which  will  make  all  safe. 

No.  63,  at  Tiflfin,  O.,  a  2-span  Pratt  Truss,  with  double  track,  by  the  No.  63,  Pratt 
Baltimore  Bridge  Co.  Spans,  each  115  feet ;  width,  26  feet  clear;  depth 
of  truss  24  feet  to  lower  laterals  and  6  feet  above,  making  30  feet  total 
depth  of  truss.  Within  this,  6  feet  at  top,  is  a  system  of  sway  bracing, 
and  two  systems  of  lateral  bracing.  The  horizontal  struts  to  these  sys- 
tems, going  crosswise,  are  each  of  2  channel  bars  10  inches  apart  at  cen- 
ter one  over  the  other,  and  stayed  at  numerous  points.  The  sway  tie 
rods  are  H  inches  in  diameter,  a  set  at  alternate  panels.  Lateral  tie 
rods  in  top  systems,  1}  inches.  Lower  laterals  in  floor,  IJ  inches. 
These  lateral  systems  cross  the  entire  width  of  bridge. 


End  posts  as  sketched.  Pins,  3  inches.  Lower 
chords  at  the  middle,  four,  5  by  Ij  inches.  Sec- 
ond main  tie  rods,  two,  4  by  If  inches. 


Bridge  truss  columns  as  sketched,  6  by  9i 
inches,  consisting  of  an  I-beam-  and  two  channel 
bars,  riveted  on  with  flanges  cutward. 


n. 


Floor  beams  trussed  with  two,  IJ  by  5-inch 
bars,  the  beam  being  as  sketched.  Stringers, 
wood,  three,  6  by  14  inches.  Ties,  bad,  but  are  to 
be  renewed  soon. 


J        L 
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East  approach  two  25-feet  spans  of  girder,  double  track,  (iirders, 
5  by  H-inches.  I  beams  with  two  g  by  10  inches  lifts,  riveted  on  at 
middle.     Over  struts 

West  approach  also  over  struts,  and  supported  by  girder,  made  as 
those  at  eas^t  approacli. 

Masonry  foundations  of  all  these  piTts  of  No.  «3  excellent. 
No.  64,  a  12-span  trestle ;  largest  near  here.  Found  badly  decayed 
in  places,  but  is  being  repaired.  The  fact  of  these  repairs  indicates  that 
the  structure  is  receiving  the  attention  needed.  .Some  posts  are  rotted 
about  half  off  at  the  mud-sills.  Trestle  believed  to  have  sufficient 
strength  to  be  safe  at  present. 

No.  68,  east  part,  .3  spans,  of  47  feet  ench.  of  deck  Pratt  truss;  4 
panels ;  9  feet  height  of  truss.  Upper  chord,  5  by  15  inches  I-beam,  by 
|-inch  thickness  of  web.  Lower  chords  at  middle,  two,  1  by  3  inches. 
Main  ties  at  end,  two,  li  by  Si  inches.  Laterals,  1}  inches.  Sways,  H 
inches.     Struts  Phcenix  columns.     Set  on  good  masonry  piers. 

West  part;  12  spans  of  trestle,  rather  doubtful  for  age.     Is  to  be 
filled  with  an  embankment  within  a  year 
No.  81,  an  8-span  trestle. 

No  — ,  a  .37-span  trestle,  just  west  of  Fostoria.  About  8  feet  high 
above  channel  bed.  Looks  old,  and  in  need  of  repairs.  Will  be  filled 
soon,  except  about  a  12  feet  opening. 

No,  88,  a  21-span  trestle,  of  about  12  feet  each  span:  built  in  1874, 
and  weak  from  age.  But  the  timbers  are  extra  heavy,  thus  insuring 
safety. 

Between  Nos.  94  and  9.5,  Bairdstown. 

No.  97,  a  1.5-bent  trestle,  just  repaired,  and  made  safe,  as  stated  by 
roadmaster. 

No.  113,  a  7-bent  trestle,  repaired  last  week. 

No.  117,  now  at  repairs. 

Deshler  follows  No.  119. 

Holgate  follows  No.  132. 

Defiance  follows  No.  140. 

No.  141,  at  Defiance,  a  deck  BoUmau  of  3  spans,  of 

140  feet  each;  depth  of  truss,  18  feet;   width,  20  feet ; ' '' "  ' 

made  for  two  tmcks;  built  by  the   B.  &  0.  R.  R.  Co.  I        ~\ 

Upper  chord  a  10-iuch  octogonal  tube  of  cast  iron  ;  end     -     j  I 

pins,  2]-inch  steel;  longest  rods,  one,  U by  1  inches, one,     ..     I  I 

If  by  i  inches,  and  rod,  3  by  1  inches,  going  to  sixth 

panels.    Rods  to  center  of  bridge,  3|  by  1  inches.    8 

panel       Floor  beams  composed])  of  three  I-beams,  as 

sketched.     Stringers,   two,   5   by  12  inches ;   I-beams, 

J-inch  webs;  laterals  IJ  inches;  top  ami  bottom  with 

cruciform  stays,  5  by  n  inches;  ties,  8  by  8  inches  by  13  feet,  8  inches 

between.    Guard  rails  3  feet  4  inches  out. 

West|approach  a  trestle  1100  feet  long,  being  filled  withasteam  shovel. 
No.  142,  a  through  Pratt  truss  of  125  feet  span  ;       ^  ,i-  ^ 

by  the  Keystone  Bridge  Co.  20  feet  depth  of  ^-' 
truss,  and  14.\  feet  wide.  8  panels.  End  post  as 
sketched.  Lower  chords  at  middle,  two,  1  by  6 
inches,  and  two,  |  by  6  inches.  Main  end  ties,  two, 
1  by  5^  inches,  Floor  beams,  two,  5^  by  lo-inch 
I-beams.    Stringers  in  same  plane  as  the  floor  beams. 


I 


[ 
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West  approach  a  trestle,  which  will  be  filled  soon. 

No.  147,  a  20-bent  trestle,  about  iiO  feet  high.  Carpenters  at  work 
repairing. 

No.  150,  a  through  3-span  Pratt  truss,  by  the  Keystone  Bridge  Co.  No.  160. 
Single  track.  Spans,  154  feet  each.  End  posts,  two  channel  bars  and 
plate,  9J  by  14  inches ;  plate,  i  inch  thick  ;  depth  of  truss,  20  feet ;  width, 
14  feet;  panels,  9;  lower  chords,  four,  1  by  <>  inches;  main  tie  rods  ."^it 
end,  two,  li  by  oh  inches.  Floor  beams,  two  channel  bars,  10  by  ^j 
inches,  trus.-;ed  by  one  6  by  1  jj  bar.  Truss  columns  are  swelled  Phoenix 
columns.  Ties,  8  by  8  inches,  12  inches  between.  •  Stringers  wood,  but 
soon  to  be  renewed  in  iron.  End  pins,  3^  inches  diameter.  Built  in 
1874. 

General  Remarks. 

The  great  number  of  structures  on  this  part  of  this  division,  viz., 
about  150,  are  mostly  very  small  and  of  wood.  The  small  ones  have 
but  little  st'ine  work.  Stone  quarries  not  as  plenty  here  as  in  the  Cen- 
tral Ohio  Division.  The  country  is  much  more  flat.  Though  the  small 
structures  are  not  of  costly  construction,  they  are  safe,  and  generally 
good.  The  larger  structures  are  iron,  and  of  the  best  kind,  with  good 
stone  foundations. 

4.  Newark,  Somerset  and  Straitsville  Railroad— tlie  "  Straitsville 
Branch"  extending  from  Newark  to  Shawnee.  Inspected 
September,  1881. 

On  this  division  the  bridges  and  trestles  are  numbered  in  separate 
series,  both  beginning  at  Newark. 

No.  1,  a  through  Howe,  full  covered  bridge  of  wood.  Span,  112  feet;  No.  l,  Howe. 
10  panels,  21  feet  depth  of  truss.  Braces,  7  by  9  inches;  m:iin  ties,  three, 
1  j  inches  at  end,  upset  for  threads ;  lower  chords,  5,  6,  6,  5  by  14  inches  ; 
laterals,  6  by  6  inches,  and  IJ  inches,  top  and  bottom  ;  floor  beams,  6  by 
12  inches,  5  to  the  panel ;  stringers,  9  by  12  inches  ;  flooring  ties,  6  by  8 
inches,  flatwise,  8  inches  apart,  notched  on  stringers.  Guard  rails,  6  by 
8  inches,  flatwise,  notched  and  bolted.  Chords  have  oak  clamps  and 
keys.  A  pile  trestle  under  each  quart'='r.  Masonry  abutments  good  and 
sound.  Bridge  lined  inside  as  far  as  the  first  counterbrace.  The  flooring 
in  this  bridge  is  of  materials  and  dimensions  called  standard  flooring. 
Over  Raccoon  creek. 

No.  2,  a  through  Howe,  full  covered.  .Span,  112  feet ;  height  of  truss.  No.  2,  Howb. 
21  feet;  10  panels;  m;un  tie  rods,  three,  Ij  inches,  at  end  of  bridge; 
laterals,  same  as  in  No.  1,  also  chords;  floor  beams,  8  by  13  inches,  4  to 
a  panel ;  stringers,  8  by  10  inches.  Five  strips  for  covering,  nailed  on 
chords.  An  open  space  at  each  panel  over  the  top  of  side  covering, 
under  eaves  of  loof,  made  forjventilation.  Pile  trestle  under,  for  sup- 
port, placed  two  paliels  from  center  north. 

The  south  approach  of  No.  2,  Howe  truss,  is  a  trestle  of  20  spans, 
14  feet,  c.  to  c.  Near  the  south  end  of  this  trestle  are  two  inverted 
queen-jjost  trusses,  or  trussed  girders  of  32  feet  span  each,  one  being 
exactly  like  No.  177,  near  Sandusky  ;  Lake  Erie  Division  ;  and  the  other 
with  trUbS  rods,  two,  2  inches.     Trestle  ends  at  bank  without  abutment. 
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Sill,  or  bank-plate,  12  by  12  inches,  laid  on  a  bed  of  ties,  placed  length- 
wise on  bank,  and  touching  sidewise. 

No.  2,  trestle.  No.  2,  a  trestle  of  3  main  spans,  of  14  feet  each,  and  the  two  bank 

spans. 
No.  3.  Xo.  3,  a  trestle,  10  feet  high,  one  main  span  of   14  feet,  and  2  bank 

spans.     Rebuilt  in  1879. 

No.  4,  trestle,  burned  a  year  ago,  and  now  new. 

No.  13,  trestle.  No.  13,  trestle  over  Greenford  creek;  12  feet  high,  10  feet  spans; 
stringers,  two,  7  by  15  inches,  under  each  rail,  and  one  span  in  length. 
A  wood  packing  piece,  3  feet  long,  is  placed[between  the  string  pieces 
at  the  abutting  points  on  trestles,  and  serves  as  a  splice.  Bolts  near  ends 
of  stringers  go  through  this  packing  piece,  one  bolt  each  side  of  the 
butt  joint,  thus : 


T 


Abutments  stone  wall,  laid  dry.  The  north  wall  is  standing  well, 
but  the  south  one  is  failing,  and  a  trestle  bent  is  placed  close  to  it  for 
aid.  The  trestles  are  framed.  Plumb  posts,  12  by  12  inches,  and  bolted, 
posts,  9  by  12  inches,  toed  into  plumb  posts,  a  foot  or  two  below  caps. 
Caps,  12  by  14  inches,  by  12  feet  long.  Mud-sills  buried.  Part  of  the 
bents  are  sunk  10  or  12  inches  deep  at  channel  bed,  by  washing  and 
softening  of  bed.  Stones  are  piled  in  about  the  old  trestles  thus  sunken, 
and  new  trestles  built  up  with  caps  of  former  trestles  as  mud-sills.  A 
longitudinal  stay,  4  by  ft  inches,  ruus  from  cap  to  cap  between  stringers. 

No.  3,  Howe  truss  bridge,  through,  full  covered;  span,  97  feet; 
height,  20  feet ;  8  panels ;  lower  chord,  5,  6,  6,  6  by  12  inches ;  clamps 


c 


ir^ 


and  keys  of  oak ;  end  braces,  7  by  9  inches ;  main  ties  at  end  of  truss, 
two,  If  inches.  Floor  beams,  8  by  13  inches,  4  to  the  panel,  suspended 
by  two  5-inch  bolts  and  cross  l.ar  of  oak,  2  by  5  inches,  washers,  t 
inches  diameter,  above  and  under,  notched  to  chords,  thus  serving  for 
lateral  struts.  Lateral  ties,  i  by  2  inches,  with  eye  bolt  at  chord,  and 
ring  at  middle,  as  in  other  cases  described.  Top  laterals,  6  by  6  inches, 
and  IJ  inches.  Ties,  20  inches,  c.  to  c.  Guard  rails,  4  by  6  inches, 
bolted. 

Bottom  chord  renewed  4  years  ago.  Abutments  two  framed  trestles, 
3  feet  apart  each  ;  planks  spiked  on,  with  small  spaces  between,  to  ward 
off  flood-wood.     Also  wooden  wing  fenders,  to  control  drifts. 

No.  15,  small  No.  15,  small  trestle  4  years  old  ;  4  .full  openings  and  2  bank  spans. 

tresUe.  j^^  ^rf  ^  trussed  girder  32  feet  span,  like  No.  177,  near  Sandusky. 

No.  21,  trestle.  No.  21,  trestle,  near  Somerset,  north,  25  bents,  14  feet  8  inches  each 
span.  Being  filled,  and  probably  will  be  filled  to  12  openings  within  a 
year.  Stringers,  two,  7  by  15  inches ;  bolsters,  10  feet  long :  bolt  through 
one  stringer  and  bolster  ends;  timber  stringers  in  single  span  lengths ; 
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bents,  20  to  30  feet  high,  and  have  cross  and  longitudinal  stays  at  mid- 
height. 

No.  23,  trestle,  34  bents,  36i  feet  high  at  highest  point.  Bents,  two  No.  23,  trestle. 
plumb  posts  12  by  12  inches  ;  2  batter  posts  12  by  12  inches,  reaching 
up  to  and  toeing  against  cap ;  2  batter  posts  10  by  12  to  mid-height  of 
plumb  posts,  and  all  with  cross  and  longitudinal  stays  at  mid-height ; 
cap,  12  by  12  inches ;  mud-sills ;  occasionally  a  longitudinal  brace  from 
foot  of  the  trestle  to  mid-height  of  next,  and  thence  to  cap  of  second. 
Bolsters,  10  feet  long,  and  bolt  at  each  end  through  stringer.  Stringer 
timbers,  two,  7  by  15  inches,  with  length,  span,  14  feet  8  inches.  Ties, 
6  by  8  inches,  9  feet  long,  the  standard  length.  Guard  rails,  6  by  8 
and  9  inches  outside. 

Next  trestle  south,  10  feet  high  ;  7  bents,  new  ;  timbers,  12  by  12  Next  trestle 
inches;  stringers,  iron  I-beams  packed  with  cast  iron  stay  strips  and '*°""^- 
bolts,  like  the  west  approach  of  the  Muskingum  bridge  at  Zanesville. 

Next  three,  combined  trestle  and  trussed  girders,  all  nearly  new.        3  more  trestle 

No.  36,  a  5-span  trestle,  at  Junction  City  creek,  4  years  old,  14  ftet  ^^^  „„  I 
C.  to  c.  trestle. 

Nas.  37  to  54,  inclusive,  small  openings  mostly  4  years  old,  some  of  Nos.  37to54. 
which  will  be  filled. 

A  tunnel  between  Nos.  52  and  54,  1,100  feet  long.  Tunnel. 

No.  54,  trestle,  with  spans  15  feet  long  ami  12  feet  high.    Track,  No.  54. 
curved  ;  stringers  made  continuous  by  breaking  joints  over  the  caps  ;  a 
favorable  construction  for  curved  trestles. 

Remaining  structures,  .'iB  to  65,  inclusive,  all  small  and  not  high.  Nos. .%  to  65. 
Two  of  them  have  trussed  girders,  like  those  in  south  approach  of  bridge 
No.  1 . 

General  Remarks. 

Rails  of  this  division  are  like  those  of  the  Lake  Erie  division,  be-  Remarks, 
tween  Chicago  Junction  and  Sandusky.    Though  the  section  of  this  rail 
is  unfavorable  for  a  secure  joint  fastening,  yet  the  joints  are  apparently 
kept  in  good  condition  on  this  division.    Ties  and  ballast  good,  but  not 
equal  to  those  on  main  line  of  tlie  B.  &  O.  R.  R. 

Structures  all  appear  to  lie  closely  watched  for  defects,  and  new 
material  substituted  or  added  as  decay  or  weakness  appears.  The  in- 
spection develops  no  oversight  or  defects,  and  the  road  is  regarded  as 
safe. 

General  remarks  applying  to  all  (Jhio  divisions  of  the  Baltimore  &  Gen'l  remarks 
Ohio  Railroad,  instanced  by  the  inspection  tours:  theOMo°livi^ 

Though  the  road  throughout  is  found  in  good  condition  and  safe,  sions. 
yet  some  portions  are  kept  up  to  a  higher  point  of  excellence  than 
others.    This  is  true  of  the  main  line  through  to  Chicago,  for  that  part 
examined,  viz.:  Bellaire  to  Newark,  Newark  to  Chicago  Junction,  and 
thence  to  the  State  line  west.     All  costly  iron  structures  are  on  this 
line,  and  it  has  many  tine  ones.     The  fact  that  quite  a  number  of  costly 
iron  bridges  were  found  in  the  process  of  erection,  indicates  that  the 
road  is  still  active  in  the  line  of  improvements.    Iron  bridges  are  all  of  iron  bridges, 
the  Pratt  and  Bollman  type,  and  all  have  pin  bearings.     Perhaps  one  or 
two  exceptions  should  be  made  for  plate  girders.     No  iron  trestles  were 
found.     On  this  line  is  also  found  a  large  quantity  of  first  class  masonry.  Masonry. 
All  truss  bridges  wood  and  iron,  with  the  exception  of  No.  9  of  the  Cen- 
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tral  Ohio  division,  to  be  replaced  bj-  an  arch.    No.  1,  of  Erie  division,  at 
Culverts.        Newark,  where  the  speed  is  always  slow,  has  good  abutments.     Cut 
stone  arched   culverts  are   also  numerous,  ranging  up   to  20  feet  in 
diameter. 

Useful  precautions,  aiming_at  economy  are  observed  throughout 
all  divisions.  For  instance,  iron  oridges  are  painted,  and  the  parts  so 
Painting.  formed  as  to  admit  of  painting,  to  prevent  deterioration  by  rusting. 
Wooden  bridges,  as  a  general  rule,  are  promptly  covered  for  preserva- 
tion. The  setting  of  clamps  and  keys  of  wooden  bridge  eViords  in  lead 
paint  i-*  a  practice  of  slight  cost,  but  tending  greatly  to  durability  'it  the 
Salting.  close  joints  thus  leaded.     Wall  plates  are  salted,  to  prevent  the  burrow- 

ing of  ants. 
Standards.  Standards  are  adopted  for  such  materials  as  can  be  used  in  common, 

and  quantities  of  the  materials  distributed  to  material  yards  along  the 
road.    This  is  true  of  ties  for  wooden  bridges  and  trestles,  for  which 
standard  ties  are  6  by  8  inches  in  section,  and  9  feet  long  where  no  out- 
side  bearers  are  employed,  or   with   bearers  12  feet  long.     For  iron 
bridges  the  same  is  true  of  length,  but  the  standard  section  is  stated  to 
Cattle  guard,  be  7  by  8  inches.     A  standard  cattle  guard,  described  and  illustrated  in 
fig.  5  of  "  Economics  "  ia  this  report,  is  adopted  and  specified.     Materials 
for  it  are  on  hand   at  the  various  yards.      Standard   wall  plate  blocks, 
Lock  Nut.       12  by  12  inches,  are  also  kept  in  stock.    The  Varona  Lock  Nut  is  in  use 
Preparat'nof  and  ia  stock.    Timber  is  sometimes  required  to  be  prepared  in  a  certain 
timber.  way.     It  is  preferred  that  logs  be  cut  through  the  center,  so  as  to  lay 

open  "the  heart  wood,  that  "  sour  rot,"  as  it  is  termed  here,  may  be 
avoided  at  the  heart  wood. 
Steel  rails.  All  steel  rails  are  tiO  pounds  per  yard,  and  o(  one  form  of  section, 

adopted  as  standard.  The  standard  section  is  a  good  one  for  holding 
fish  plates,  but  the  sides  of  the  Heads  do  not  slope  toward  the  angle  of 
the  wheel  flanges  as  much  as  the  average  rail  section  in  use,  and  much 
less  than  the  so-called  Chanute  head.  Sections  sketched  from  new- 
standard  steel  rails  on  cars  in  transit,  give  the  following  measurements, 
viz.:  On  a  horizontal  line  across  the  Jiead,  and  i=„.-iuch  from  the  top  the 
width  is  2  inches.  At  an  inch  down,  the  width  is  2',  J  inches.  The 
"stem  "  of  the  rail  is  J-inch  thick,  with  sides  slightly  concave.  The  un- 
derside of  the  head  is  sloped  to  about  the  stune  angle  as  the  foot  or  bot- 
tom flanges.  Width  of  bottom  flanges,  4  inches;  extreme  depth  of  rail, 
4}  inches;  width  of  fish  plate,  at  a  point  §  inch  from  the  rail  center,  2| 
inches.  Fidets  at  junction  of  stem,  with  head  of  foot  about  to  a  }-inch 
radius.    Foot  flanges  at  edge  J-inch  thick. 

In  procuring  iron  bridijes. 

Many  are  made  by  the  B.  &  O.  Co.,  but  not  all.    This  company  has 
factories.        mills  and  factories  of  its  own,  and  makes  most  of  the  cars  and  locomo- 
tives, including  all  fittings,  trimmings,  etc.,  rolled  ii-on  for  iron  culverts 
and  other  and  larger  structures;  in  fact  ■everything  but  rails;  but  it  has 
not  capacity  to  supply  all  of  its  iron  bridges. 
Iron  bridge  Iron  bridges  must  comply  with  the  following  points,  viz. :     Have 

specifications  .j^^j  fggj  gigar  width  for  straight  Hues,  with  proper  increase  for  curves. 
18J  feet  clear  over  rails,  no  cast-iron,  except  viall  plates  and  skewbacks 
•  for  end  posts;  no  hollow  columns,  nor  beams,  and  all  posts  accessible  by 
the  paint  brush.     Maxiuium  strain  for  any  member,  10,000  pounds  per 
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square  inch  ;  as  due  to  passage  of  a  train  of  consolidated  engines  of  50 
tons  eacli.     Adopted  type,  the  Pratt  truss. 

The  weight  of  heaviest  passenger  locomotives  on  this  road,  on  track  Weights  of  lo- 
ready  for  service,  125,000  pounds.     Heaviest  freight  engine,   liliewise  ''°'"°  '^*^- 
conditioned,  117,000  pounds.     Weight  of  sleeping  coach,  58,000  pounds. 
Weight  of  a  six-wheeled  truck  passenger  coach,  38,000  pounds.    Weight 
of  loaded  freight  car,  H0,000  pounds. 

A  general  rule  for  the  elevation  of  the  outer  rail  on  this  road  is  Elevation  of 
stated  to  be  1  inch  per  degree,  up  to  3  degrees;  t-inch  for  each' addi- 
tional degree,  fi-om  3  to  5  degrees,  and  |-inch  for  each  additional  degree, 
from  5  to  7  degrees. 

The  standard  switch  of  this  road  is  the  Lorenz's  safety  switch,  and  Switches, 
its  use  is  very  general,  especially  where  trains  run  at  speed.  The  cross- 
rods  connecting ;  the  switch  rails  are  here  bent  downward,  so  as  to  lie 
in  a  plane  below  the  level  of  the  top  surface  of  the  ties.  The  object  of 
this  is,  to  put  those  rods  out  of  danger  of  being  caught  or  struck  by 
dangling  brakes,  beams,  or  other  parts  of  trains  accidentally  out  of 
place.  These  rods  are  five  in  number,  and  placed  about  2  feet  apart.  These 
switches  are  thoroughly  made,  and  accompanied  by  a  heavy  cast-iron 
switch  stand.  The  latter  has  a  base-plate,  15  by  18  inches,  from  which 
rises  a  single  trunk  in  T  section,  4  by  5  inches,  of  1  inch  thickness  of 
flange  and  web.  The  height  is  32  inches  at  the  top,  it  branches  to  form  a 
guide  arc  .slot  for  the  lever  to  work  in.  The  ends  of  the  arc  have  notches 
for  receiving  a  catch  on  the  lever  for  holding.  This  catch  is  held  in  place 
by  a  padlock.  The  lever  is  pivoted  to  the  trunk  at  a  point  one  foot 
above  bottom  of  base.  The  switch  signal  is  a  revolving  one,  carried  on 
a  vertical  rod.  The  lower  end  of  the  latter  rests  in  a  socket  in  the  base, 
and  thence  it  passes  up  through  an  eye  in  a  projection  from  the  top  of 
the  standard,  the  same  reaching  out  in  the  opposite  direction  from  the 
lever  arc.  This  st  ind  is  the  essence  of  simplicity,  all  the  parts  being 
the  standard,  with  lever  arc  signal  supports  in  one  casting,  the  wrought 
iron  lever,  the  lever  fulcrum  pin,  and  the  catch,  and  the  signal  shaft- 
The  whole  is  an  admirable  design,  and  evinces  much  study. 

The  frog  adopted  as  standard  is  the  Spring  Rail  Frog,  especially  as  standard  frog. 
an  accompaniment  of  the  Lorenz  switch  at  points  passed  at  speed.  At 
such  points  the  spring  rail  lies  in  the  position  to  form  continuity  of  the 
main  line  rail,  from  which  position  it  is  pressed  or  sprung  to  one  side 
as  a  train  takes  the  side  track.  Only  one  rail  is  made  a  spring  rail  in 
such  cases.  The  guard  rails  at  these  frogs  are  held  by  angle  brackets, 
well  secured.  This  frog  was  adopted  by  this  road  two  years  ago  for  all 
main  lines  of  track,  but  not  for  side  tracks  and  yards,  for  the  reason  that 
engines  might  stand  over  the  spring  rail  and  drop  water  that  would 
freeze  the  rail  fast  in  winter.  This  is  not  likely  to  occur  on  main  line 
as  engines  are  not  allowed  to  stand  here  long  at  a  time.  In  winter,  men 
are  charged  with  the  duty  of  looking  after  these  spring  rails,  to  see  that 
they  do  not  get  frozen  fast.  For  fifteen  years  previous  to  the  adoption 
of  the  spring  frog,  the  "movable  rail"  frog  was  standard.  It  required 
the  same  precautions  against  sticking  by  frosts. 

The  system  for  supervision  of  roads  is  quite  thorough.     There  is  a  gystem  of  su- 
master  of  roads,  and  an  assistant  master  for  general  supervising  of  all  pervlslon. 
west  of  the  Ohio  river.     In  addition,  there  is  a  supervisor  of  track  for 
each  50  miles  of  road,  and  a  foreman  of  track  everj'  5  miles,  or  for  each 
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section.  The  section  has  from  5  to  10  section  men.  Besides  these,  there 
is  a  general  supervisor  of  bridges  over  all  west  of  the  Ohio  river,  and  an 
assistant  supervisor  for  each  150  miles.  There  is  a  carpenters'  gang  with 
its  foreman  for  about  each  50  miles.  These  gangs  are  shifted  about 
some,  as  the  condition  of  the  work  at  different  points  demands. 

The  road  management  has  three  departments,  viz. :  Transportation, 
Machinery,  and  Roads,  each  with  its  master. 

Computations  for  the  maximum  strains  of  most  of  the  iron  bridges 
reported  uijon,  have  been  made.  The  results  show  that  the  usually  ac- 
cepted safe  maximum  of  10,000  pounds  for  a  square  inch  is  but  rarely 
exceeded,  and  then  but  slightly.  The  qualities  of  iron  in  the  structures 
can  not  be  given,  because  tests  can  not  be  made  on  pieces  while  in  ex- 
isting structures.  Details  in  addition  to  those  given  in  this  report  may 
be  obtained  by  consulting  the  books  of  original  field  notes. 


II.     Indiana,  Bloomington  and  Western  Railway — "  Ohio  Division." 
Inspected  July  11,  12  and  13,  and  Angus);  1  and  2,  1881. 

Gauge.  Gauge  of  track,  4  feet  8-'  inches. 

Numbering  of         Structures  are  numbered  from  Sandusky   toward   Springfield  and 

structures.        Qolumbus. 

1.     Cincinnati,   Sandusky   and   Cleveland    Railroad,    Sandusky    to 
Springfield. 
No  —  Casta-  ^°-  — •    ^^°'  °^  *'^'^  ^'^^  determined.     Not  shown  on  structure). 

Ua  river.  Near  Sandusky.  A  through  Howe  truss,  with  trusses  independently 
covered.  Over  Castalia  river,  a  wonderfully  clear  and  beautiful  stream. 
Span,  25  feet ;  depth  of  truss,  5  feet  9  inches  clear ;  panels,  8 ;  width,  14 
feet.  Chord  pieces,  6,  6  by  5  inches  thick,  and  without  splices.  All 
truss  tie  rods,  two,  11  inches.  Braces,  all  6  by  6  inches.  Floor  beams, 
about  6  by  14  inches,  and  about  10  or  12  to  the  bridge.  Stringers,  10  by 
10  inches.  Ties  of  2  inches.  Planks,  about  6  or  8  inches  wide,  and  24 
of  them  to  the  bridge  length.  No  tie  lath  or  guard  rail,  and  the  ties 
are  somewhat  deranged  by  creeping.  Bridge  appears  old.  The  string- 
ers and  fioor  beams  are  considerably  decayed  in  places,  maximum 
depths  of  4  or  5  inches.  The  addition  of  several  new  floor  beams  to  the 
present  ones,  and  new  stringers  for  strengthening  the  flooring,  ordered 
to-day  by  the  railway  company. 

Next,  a  trestle  culvert  nearly  new. 

No.  10,  a  girder  bridge  of  23  feet  span.  Stringers  or  girder  beams, 
three,  7  by  18  inches.  These  extend  to  6  or  8  feet  on  the  bank.  The 
abutments  were  originally  stone,  uncut,  and  of  small  size.  These  walls 
are  now  tumbling,  and  trestle  bents  are  placed  near  them  to  carr}'  the 
bridge's  loads,  while  the  walls  are  left  with  only  the  duty  of  holding 
the  banks  up.  Ties,  17  to  the  23  feet  span,  sawed  to  about  6  by  6 
inches.  Wood  guard  rails,  6  by  6  inches,  notched  on  ties ;  bolted  every 
3  or  4  ties,  and  spiked  on  the  rest.    Mostly  2  or  3  years  old,  and  safe. 

Next,  a  small  girder  bridge  of  10  feet  span,  with  tooled  stone  abut- 
ments. 

Next,  a  stringer  culvert  over  a  ditch,  with  a  length  of  long  stringers 
extending  some  distance  on  the  banks,  and  lying  on  blocks.  No  ties, 
except  a  pair  of  iron  bar  tie  rods  of  §  by  2J  inches  section,  lying  across 


Trestle. 
No.  10,  girdei 
bridge. 
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from  stringer  to  stringer,  to  hold  the  rails  from  spreading.  Rails  spiked 
directly  to  stringers.  Two  low  trestle  bents,  with  planks  outside,  at  the 
opening.  This  arrangement  of  a  comparatively  few  iron  tie  or  stay 
bars,  apparently  an  old  device,  and  not  to  be  compared,  for  safety  of 
track,  with  the  usual  number  of  wooden  ties  with  rails  spiked  to  them. 

Next,  a  good  culvert  with  new  ties,  6  by  6  inches,  and  about  4  or  6  Culvert, 
inches  between,  not  stayed  with  guard  rails.    Ties  somewhat  crept  out  of 
position. 

Another  culvert,  rather  old.     Stringers,  two,  6  bv  14  inches,  extend-  Another  cul- 
'  o       T  J         .  1  vert, 

ing  over  on  banks.  The  ditch  carrying  water.  Abutments,  stov.e,  with 
a  wall  plate  on  each.  Other  blocks,  near  ends  of  stringers  on  the  banks. 
There  appears  to  be  need  of  some  new  ties  and  guard  rails  here. 

No.  21,  and  another  similar  one  near  it.  Culverts  of  about  4  or  5  another  near 
feet  span,  between  the  pair  of  trestle  bents  of  12  by  12  inches  stuti"  at  it,  similar  to 
the  water  way.  The  stringers  are  each  one  12  by  14  inches  oak  by  24 
feet  long,  reaching  over  on  banks,  and  resting  on  bank  blocks  and  trest- 
les. The  banks  slope  down  toward  the  water,  between  the  trestle  bents 
and  ends  of  stringers.  Height  above  water,  4  feet  in  No.  1,  and  10  feet 
in  the  other.  Ties,  14  to  the  24  feet  length  of  stringer,  made  of  split 
stuff,  dressed  with  the  axe.  Ribbons,  2  by  6  inches  Trestles  slightly 
settled,  and  trimmed  up  with  blocks  ;  all  good  and  sound. 

Examined  two  cattle  guards  near  here.     Made  similar  to  culverts,  Two  cattle 
and  in  good  condition. 

Between  this  point  and  Clyde  are  about  15  small  structures,  mostly  Between 
culverts,  constructed  as  those  already  described,  some  looking  old  and  Clyde,  15 
others  lately  renewed.    Largest  have  about  9  feet  openings.  structures. 

Near  Clyde  is  a  three  bent  trestle,  5  years  old.  Clyde.^  °*'' 

No.  36,  a  5  span  trestle ;  first  span,  14  feet ;  next,  20  feet ;  next,  25  No.  36,  trestle, 
feet;  next,  20  feet ;  and  last,  14  feet.  Height,  24  feet.  Stringers,  three> 
6  by  20  inches.  Bolsters,  two,  10  by  12  inches,  about  6  feet  long- 
Highest  bents  have  a  girt  piece  bolted  on.  Longitudinal  stays  run 
whole  length.  Ties,  10  or  11  to  14  feet.  Guard  rails  poor,  4  by  5  inches, 
8  inches  outside,  spiked  ;  safe  structure. 

No.  38,  trestle  of  3  spans — one  center  span  20  feet  and  two  bank  half-  jj^  33  tjeatle. 
spans  of  11  feet.  Height  above  stream,  15  feet.  Stringers,  three,  6  by 
20  inches,  oak.  Bents  of  10  by  12  or  13  inches.  Banks  piled  about  half 
way  up  on  planking,  against  the  two  channel  bents,  and  then  slope  back 
to  ends  of  stringers.  Ties,  8  to  11  feet,  5  by  6  inches,  oak,  old.  Rib- 
bons, almost  nothing.    New  ribbons  and  some  new  ties  advisable. 

Several  culverts,  some  of  them  new.  Culverts. 

No.  41,  a  trestle  with  seven  15-feet  spans,  3  years  old.    Height,  31  . 

feet ;  total  length,  100  feet.     Built  about  like  No.  36.    The  two  plumb    "'    ' 
posts,  sill  and  cap  12  by  12  inches,  and  batter  posts  10  by  12  inches.     A 
girt  piece  at  mid-height,  and  also  longitudinal  stays  6  by  8  inches  whole 
length,  bolted  on.      Stringers,  three,  6  by  16  inches.    Ties,  11  in  15  feet. 
Ribbons,  6  by  6  inches,  notched,  and  bolted  every  4th  tie;  all  good. 

No.  45,  a  deck  Howe  Truss  of  55  feet  span  ;  8  feet,  depth  of  truss ;  ^^  ^5  ^^^^ 
10  feet  between  chord.    Over  Green  creek ;  10  years  old.     Covered  at  Howe  Truss, 
once  after  built  with  corrugated  iron,  and  rAiewed  with  wood ;  kept  cteek. 
well  covered.     Bored  timbers,  and  found  all  sound,  and  a  good  bridge. 

Lower  chord,  5,  9,  5  by  10  inches.    The  9-inch  sticks  spliced  at  third 
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panel  from  each  end,  and  the  S-inch  sticks  at  one  panel  from  middle. 
Truss  ties  at  end  of  trubs,  with  iron  clamps  and  keys,  two,  ll  inches. 
Laterals,  6  by  6  inches,  and  U-iiich  rods  top  and  bottom.  Sway  braces 
in  2  sets  at  the  thirds  of  span,  and  none  at  the  very  ends  of  truss.  De- 
pend partly  on  the  stringers,  to  keep  the  trusses  from  careening.  Floor 
beams.  6  by  12  inches,  and  2  to  the  panel.  Abutments,  stone.  Ties, 
t)  by  8  inches,  oak,  18  inches  c.  to  c.  Ribbons,  6  by  6  inches  pine,  notched 
and  spiked  8  inches  out.  Stringers,  10  by  12  inches  on  bridge. 
N.  approach.  North  approach,   a   finely  executed   cut  stone  arch  in  a  T  wall. 

Diameter,  1.5  feet ;  length  of  axis.  8  feet.    Coping  drawn  out  in  three 
fi-inch  courses  to  18  inches  in  all.    Cut  stone     All  on  pile  foundation, 
driven  into  a  small  lake,  from  the  bottom  of  which  clear  water  boils  up 
from  perpetual  springs, 
s.  approach.  South  approach  a  similarly  arched  T  wall,  with  arch  8  feet  drain. 

No.  50,  trestle,  No.  50,  a  new  12-feet  span  trestle -stringer  bridge,  10  feet  high,  made 

one  year  ago.     Bents  have  two  plumb  posts,  two  batter  posts,  a  sill  and 
cap. 
Similar  struc-  Others,  similarly  built  to  No,  50,  near  here, 

tures  near,  j^-^  jj^  ^  2-span  trestle-stringer  bridge  with  spans  of  22  and  23  feet, 

stringer  bdge.  and  20.^  feet  high,    -Aljout  6  years  old.    Over  Morrison  creek. 

Stringers,  originally  three,  7  by  18  inches,  but  west  span  has  four. 
One  stringer  is  nearly  new  throughout,  each  side.  Trestle  bents  have  1 
plumb  and  2  batter  posts,  a  cap,  sill,  and  girt  piece  at  mid-lieight.  Sway 
braces  from  the  middle  point  of  girtpiece  upward  and  outward  to  end 
of  cap.  The  timbers  about  this  bridge  considerably  decayed ;  one  cap 
bad.  One  new  cap,  one  new  stringer  each  side  throughout,  and  half 
new  ties  believed  required  at  once  for  safety. 

About  2  miles  north  of  Tiffin  is  a  single  span  stringer  bridge  of  16 
feet  span  and  8  feet  high.  Between  this  and  No,  54  are  two  new 
culverts. 

No.  54,  a  2-spaii  girder  brid^ie  on  good  stone  abutments  and  pier. 
bridge.  Stone  in  courses  of  16  to  18  inches  thickness.    Spans,  26  and  25i  feet. 

Stringer  girders,  four,  6  by  20  inches  each,  pine.  Ties,  6  by  8  inches 
■  oak,  19  in  26  feet.  By  rpeasurenient.  given  as  16  inches  c.  to  c.  Guard 
rail  or  ribbon.  6  by  6  inches,  notched  on  the  ties  and  spiked  at  every 
tie,  placed  8  inches  out  from  rails. 

No.  55,  a  2-span  through  Howe  Truss,  full  covered,  11  years  old. 
HoweTru^^  Over  Sandusky  river,  at  Tiffin.  Spans,  107  feet ;  height  of  truss,  20.2 
feet;  width,  16  feet  in  clear;  p;inels,  10.  .-Vbutments  and  pier  of  excel- 
lent tooled  stone  masonry,  with  wing  walls  at  one  side,  and  abutments 
of  the  B.  &  0.  R'y  bridge  close  on  the  other  side.  Bridge  anchored 
down  to  the  abutments  and  pier  on  the  wing  wall  side.  Stone 
masonry  laid  with  cement  and  iron  clamps.  Lower  chord,  5,  6,  6,  5  by 
14  inches.  Upper  chord,  12  inches  deep.  Clamps  and  keys,  iron,  with 
a  splice  at  each  panel  in  lower  chord.  End  panel  braces,  8  by  9  inches, 
counters,  7  by  7  inches,  and  truss  ties,  two,  1 J  inches,  and  one,  1 J  inches- 
Floor  beams,  7  by  14  inches,  pine,  4  per  panel.  Stringers,  10  by  12 
inches,  oak.  Ties,  6  by  8  inches,  5  to  the  panel.  Ribbons,  4  by  5  inches, 
notched  on  and  spiked  af  every  tie. 

The  timbers  of  the  bridge  were  sounded  with  a  boring  bit  and  found 
to  be  sound.  Though  11  years  old,  the  fact  of  its  having  been  covered 
within  one  year  after  erection,  appears  to  have  preserved  it,  by  prevent- 
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ing  incipient  "dry  rot."  The  wall  plates  throughout  appear  to  have 
been  overlooked,  are  weak  with  decay  and  crushing  down.  Need  im- 
mediate renewal.    Otherwise  the  bridge  is  in  fair  condition. 

No.  56,  a  through  Howe  Truss  of  40  feet  spun,  with  Irufses  covered  No.  se,  Howe 
separately.     Panels,  8,  situated  near  the  west  end  of  No.  55,  age  8  years, 
and  covered  within  1  year.     Lower  chords,  5,  9,  5  by  12  inches,  without 
splices.    Main  braces,  6  by  7  inches.    Truss  tie  rods,  two,  1}  inches,  all  » 

same  throughout.  Laterals,  6  by  6  inches,  and  IJ-inch  rods.  Width  of 
bridge,  13.4  feet.  Floor  lieams,  <i  by  14  inches,  at  2i  feet  c.  to.  c,  pine. 
Stringers,  10  by  12  inches,  oak.  Ties,  6  by  7  and  8  inches,  oak.  Rib- 
bons, 4  by  5  inches,  notched  and  spiked  at  every  tie,  10  inches  outside 
of  rails.    A  good  bridge. 

No.  57,  a  gir(}er  bridge  over  a  street  of  Tiliin,  with  3  full  spans  of  15  ^o-^^v^'  s*'''!'^' 
feet  each,  and  2  half-spans  over  sidewalk.  Girders,  each  side,  two,  10 
bj'  20  inches.  Girders  rest  on  wooden  framed  trestles,  two  being  in  the 
street,  each  10  feet  high,  having  2  plumb  and  2  batter  posts,  12  l^y  12 
inches,  with  braces  between  plumb  posts,  and  a  sill  and  cap,  12  by  14 
inches.  Also,  two  trestles  between  sidewalk  and  street,  one  each  side? 
are  each  7  feet  high,  made  of  2  plumb  posts,  and  2  batter  braces,  toed  or 
g.dned  into  the  plumb  posts,  outside  near  top,  with  lower  ends  on  sill. 
These,  with  sill  and  cap,  are  of  8  by  8-inch  timbers.  Ties,  5  by  6  inches 
on  edge,  at  12  inches  c.  to  c.  Old  and  new  ones  needed  in  part.  Rib- 
bons, 4  or  5  by  6  inches,  notched  and  bolted  at  about  every  8  feet,  and 
nailed.    These  ribbons  are  worthless,  but  new  ones  are  already  ordered 

by  the  Railway  Co. 

Small  struc- 

Only  small  structures  between  Tiffin  and  Carey.  Tiffin  and 

Carey. 

Carey,  junction  with  the  Columbus  and  Toledo  Railway.  Carey. 

From  Carey  to  Findlay  is  a  branch  road  of  the  I.,  B.  &  W.  Ry.  Co. 

of  about  16  miles  length.     Regarded  only  as  tributary  to  the  main  line. 

Two  trains  per  day,  each  way,  are  run;  speed,  16  miles  per  hour.     Did 

nj3t  go  over  this  branch,  but  have  the  following  statement  concerning  it 

from  two  officials,  viz. : 

There  are  two  through  Howe  trusses.     One  is  over  the  Blanchard  Two  Howe 

trusses, 
river;  is  4  years  old.    Span,  121  feet;  panels,  12.    The  other  is  over  through. 

Eagle  creek.    Span,  60  feet ;  low.    Age,  1  year.    Also,  there  is  one  trussed 

girder,  3  years  old.     At  Carey  is  a  stringer  bridge,  2  or  3  years  old,  with 

stone  abutments.    There  is  also  quite  a  number  of  culverts,  small  and 

low.     Rails  iron,  with  the  old  chair  fastenings. 

Carey  to  Forest,  only  small  openings,  some  new. 

Forest,  crossing  with  P.,  Ft.  W.  &  C.  Ry.  ^°"''- 

South  of  Forest,  No.  108,  a  .stringer  bridge  of  29  feet  6  inches  span  fr^bddge*""^' 

with  stone  masonry  abutments.    The  stringers  are  4  large  pieces,  placed 

edgewise  under  each  rail,  and  supported  by  braces  extending  from  the 

abutments  at  angle  of  45°  up  to  the  underside  of  stringers,  meeting 

them  at  the  thirds  of  span,.     Between  tops  of  braces  is  a  horizontal  strut 

in  contact  with  underside  of   stringers.     This  structure   is  all  badly 

decayed,  some  points  to  a  depth  of  5  inches.    The  braces  appear  to  be 

old  and  weak.    Structure  in  its  present  condition  believed  unsafe.    New 

underbraces  and  strut  will  probably  insure  sufficient  strength  for  safety, 

certainly  so  if  one  stringer  be  replaced  by  a  new  one  on  each  side. 


250  ANNUAL  REPORT. 

Betweenabove  Between  No.  108  and  Keuton,  structures  are  all  small,  the  largest 
small  struc-'  being  one  10,  and  another  20  feet  span.  Some  of  them  new,  and  others 
tures.  q|jJ_    rpj^g  roadbed  along  here  well  elevated  above  the  flat  ground  on 

either  side. 

No.  12S,  at  No.  128,  at  Kenton,  a  through  Howe  truss,  over  the  Scioto  river ; 

through  Howe  uncovered.    Age,  4  years.    Span,  110  feet ;  depth  of  truss,  20  feet ;  width, 

truss.  ^  j^  jggj.  g  jjjgjjes ;  panels,  10 ;  lower  chords,  5,  6,  6,  5  by  14  inches,  a  splice 

at  each  panel ;  clamps,  wood ;  end  pane!  braces,  8  by  9  inches  :  tie  rods, 

two,  15  inches,  and  one  1.',  inches  ;  floor  beams,  6  by  14  inches,  4  to  the 

panel ;  laterals,  6  by  6  and  .5  inches;  and  IJ-inch  rods,  top  and  bottom  ; 

stringers.  12  by  12  inches;  ribbons,  partly  2  by  4-inch  oak,  nailtd,  and 

partly  3  by  4  inches,  notched  and  nailed.    Bored  at  several  places  into 

lower  chord,  and  found  it  sound,  though  wood  was  very  damp  mside  at 

5  inches  depth,  more  so  than  the  weather  would  warrant,  as  though  the 
wood  had  gained  a  property  of  holding  water  for  incipient  decay.    Ties, 

6  by  7  inches,  and  5i  to  the  panel.  The  ribbons  are  badly  decayed, 
split  and  broken,  and  nearly  of  no  value  to  floor.  Stringers  considerably 
decayed  at  north  portal,  and  requiring  attention.  Abutments  of  small 
undressed  stone,  and  with  thick  joints  of  soft  filling ;  as  if  stone  were 
originally  laid  in  common  lime  mortar.  Abutments  poor,  and  likely  to 
make  trouble  soon  by  parts  falling  out.  Height,  stream  to  rail,  27  feet. 
The  trusses  stand  up  well,  without  signs  of  weakness. 

No.  129,  string-  jSTo.  129,  a  stringer  bridge  of  2  spans,  of  about  16  feet  each ;  three 

stringers,  6,  7  and  7  by  16  inches,  under  each  rail.  Stringers  partly  con- 
tinuous over  middle  pier.  The  abutments  and  pier  of  uncut  small  stone, 
laid  apparently  in  lime  mortar.  The  joint  material  between  stone 
failing,  and  abutments  falling.  Provisional  trestle  bents  are  placed  near 
the  fading  abutments  and  pier  for  security.  Stringers  extend  over 
nearly  10  feet  upon  banks,  and  planted  on  blocks  or  sills.  Ties  are  6  by 
8  inches,  and  22  inches  c.  to  c.  ,  Eibbons,  4  by  6  inches,  notched  and 
spiked.  Structure  believed  to  be  safe. 
From  above  Along  here  to  No.  141  are  several  small  openings,  some  new,  one  a 

smallstni'c-     new  2-span  trestle,  30  feet  long,  and  10  feet  high  ;   another  a  new  10-feet 
tures.  culvert;  another  a  girder  bridge   of  short  spans  ;   then  two  stone  arch 

culverts ;  then  a  new  girder  bridge. 

No.  141,  girder  jfo.  Ml,  a  girder  bridge  of  about  10  feet  span,  and  10  feet  above  bed 
of  stream.  Abutments  are  trestles;  the  south  end  fair.  North  end  has 
two  bents,  one  to  aid  the  other,  and  both  in  doubtful  condition  for 
perfect  safety.  Stringers,  6  and  7  by  16  inches,  running  well  over  upon 
the  banks.  Ties  not  sawed,  and  laid  at  17  inches  c.  to  c,  without  tie 
laths  or  ribbons. 

No.  142,  girder         No.  142,  girder  bridge  of  10  feet  span,  and  about  10  feet  height  above 

^^'  stream.     Stringers,  one,  6  by  16,  and  one,  7  by  16  inches   pine,  under 

each  rail,  extend  over  about  10  feet  on  banks.    The  undressed  small 

stone  abutment  walls  falling.    Stringer  supported  on  trestle  bents,  and 

walls  left  only  to  hold  the  banks  up.    Ties,'6,  in  10  feet. 

No.  149,  girder         No.  149,  a  stringer  or  girder  bridge  of  2  spans,  of  18  and  21  feet. 
^^'  Stringers,  three,  7  by   18  inches.     Ties,   13  in  21  feet,  6  by  6  inches- 

Ribbons,  6  by  6,  notched  and  spiked  at  8  inches  outside.  Abutments 
poor,  uncut,  small,  thin  stone  with  failing  joints.  Stringers,  10  feet  on 
banks.    Structure  believed  safe. 


COMMISSIONER   OF    RAILROADS.  261 

No.  168,  a  2-span  trussed  girder  bridge  ;  old  and  decayed.  Spans,  No.  158,  two 
each,  36  feet,  A  trestle  bent  has  been  placed  under  each  at  the  middle  girder, 
for  security.  Stringers  or  chords,  oak,  four,  7  by  18  inches  each,  with 
truss  rods  from  top  corners  at  end  to  underside  of  blocks,  10  by  12 
inches,  edgewise  under  stringers,  are  at  each  third  of  span.  Truss  rods 
are  not  in  service,  because  their  anchorage  at  ends  of  stringers  is  too 
much  decayed  and  crushed.  Structure  believed  safe  at  present  with 
the  trestles  under,  but  for  greater  security  one  new  stringer  each  side  is 
advised. 

No.  166,  a  small  structure,  rebuilding.     One  good  stone  masonry  Small  struc- 
abutment  already  in,  and  the  other  about  half  done.  ' 

No.  167,  a  girder  bridge  of  20  feet  span.     Girders,  three,  8  by  16  No.  167,  girder 
inche.s  each  side.     Lath,  3  by  5  inches,  notched  and  spiked. 

No.  168,  a  girder  bridge  of  19  feet  span.    Stringers,  three,  7  by  18  No.  168,  girder. 
inches.    Ties,  6  by  8  inches,  oak,  and  18  inches  c.  to  c.    Lath,  2i  by  8 
inches,  nailed. 

No.  172,  a  trussed  girder  bridge  with  30  ft.  span  girders,  like  those  of  no.  112. 
No.  176  (which  see;.    Ties,  24  to  the  span.     Ribbons,  6  by  6  inches,  trusse^girder. 
notched  on  ties,  and  bolted  at  every  third  or  fourth  tie.     Good  masonry 
abutments.     A  good  bridge. 

Junction  with  C,  C,  C.  &  I.  Railway.  Junction  with 


No.  174,"  girder. 


C,  C,  C.  &. 

No.  174,  a  girder  bridge  of  20  feet  span.  Girders,  pine,  8,  6,  8  by  16  Railway 
inches  each.  Ties,  13  to  span,  6  by  8  inches.  Ribbons,  5  by  6  inches, 
notched  on  ties,  and  spiked  with  heavy  spikes  at  alternate  ties.  Wall 
plates,  12  by  12  inches.  Abutments,  rubble  stone  masonry.  A  fine, 
new,  safe  bridge. 

No.  176,  a  trussed  girder  of  30  feet  span  ;  2  years  old.  Each  girder,  No.  176, 
three,  7?!  by  16  inches,  with  three  truss  lods,  Ij  inches,  each  upset  for 
threads.  Truss  rods  go  down  under  two  strut  blocks  at  the  thirds  of 
span,  each  10  inches  wide  and  12  inches  deep.  Ties,  17  to  bridge,  6i  by 
9  inches.  Ribbons,  3  by  8  inches,  notched,  and  spiked  at  each  tie. 
Good  stone  abutments,  and  a  good  bridge. 

No.  181,  a  19  feet  span  girder  with  stone  wall  abutments,  so  weak  as  no.isi,  girder. 
only  to  hold  the  banks  up.    Trestle  bents  carry  the  stringers     Bent  at 
south  end  poor,  and  apparently  not  trustworthy.     Bridge  needs  atten- 
tion.   Ties,  6  by  7  inches,  4  inches  between,  and  somewhat  deranged  in 
absence  of  a  tie  lath. 

No.  182,  a  through  Howe  truss ;  age,  4  years,  over  Mad  river.  Uncov-  uq,  ijj2, 
ered  span,  59  feet;  depth  of  truss,  7  feet  4  inches ;  panels,  10.  Lower  **"'°"8'' 
chords,  5,  9,  5  by  12  inches.  Upper  chords,  two,  9  by  10  inches.  End 
panel  braces,  6  by  8  inches.  Counters,  5  by  6  inches.  Truss  ties,  two, 
If  inches.  Laterals  about  as  usual ;  rods,  1  inch.  Floor  beams,  6  by  14 
inches ;  two  to  the  panel.  Stringers,  12  by  12.  Ties,  6  by  7  inches,  fiats 
at  14  inches  c.  to  c.  Tie  laths  are  fence-board,  1  by  6  inches,  nailed  on 
ends  of  ties,  and  not  able  to  hold  the  ties  in  place.  Abutments  of  rubble 
wall  in  cement. 

No.  188,  a  girder  bridge  of  17  feet  span.    Stringers  or  girders,  two,  7  no.  188,  girder, 
by  20  inches,  at  each  rail.     Age,  4  years.    Ties,  6  by  7  inches,  laid  18  ^'  ^^*'  *p*°- 
inches  c.  to  c,  and  held  by  a  tie  lath.     Abutments  consist  of  frame  trest- 
les, with  two  plumb  and  two  batter  posts,  a  sill  and  cap,  all  of  9  by  11- 
inch  sticks,  with  planks  on  outside  to  hold  banks  up.    All  in  fair  con- 
dition. 
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No.  189,  girder,  Xo.  189,  a  inrdtr  bridge  of  19  feet  span,  and  frail  stoue  abutments. 

19  feet  span  >       t»  »  r      » 

Trestle  bent  under  middle  and  at  the  frail  abutments.  Girders,  two 
pieces  under  each  rail.    Ties,  2  feet,  c.  to  c.     All  believed  safe. 

No.  190, girder,  Xo.  190,  girder  bridge;  2  spans  of  11  feet  each,  old,  and  to  be  re- 

2  spans.  ,      •.,  • 

newed  withm  a  year. 

Urbaua;  No.  Urbaua ;  No.  194,  a  small  girder  bridge  of  two  spans,  each  12  feet- 

194,  girder,  25 

spans,  12  feet    Girders,  10  by  12  inches,  oak,  one  under  each   rail.    Ties,  2  or  22  by  6- 

^^'^  '  inch  planks,  laid  close.     Between  water  and  girders,  3  feet  space.    Ties 

poor,  but  speed  slow. 

No.  195,  small  No.  195,  a  small  girder  bridgV,   with  20  by  20  inches  square  oak 

■  girders.    Ties,  2J  by  3  inches,  poor.     .411  ordered  by  the  railway  com- 

pany to  be  filled. 

vais^'''  ''**''*'  ^o.  197,  James's  cattle  pass,  in  excellent  condition. 

iJo.  215,  No.  215,  a  through   Howe  truss,  full  covered ;  11  years  old.    Over 

truss.  Buck  creek.    ::pan,  120  feet;  depth,  20  feet;  panels,  12  feet.    Lower 

chords,  4i,  6,  6,  4i  by  12^  inches.  End  panel  braces,  two,  8J  by  10 
inches,  and  tie  rods,  two,  IJ  inches,  and  one,  IJ  inches,  not  upset. 
Laterals,  6  by  6  inches,  and  IJ-inch  rods  below  and  1-inch  above.  Floor 
beams,  7  by  13  inches;  four  to  the  panel.  Stringers,  10  by  12  inchesi 
spliced,  each  at  four  places  on  bridge  by  a  3  feet  8  inches  lap  and  two 
bolts,  oak.  Ties,  22  inches,  c.  to  c.  Tie  lath,  3  by  6  inches,  notched  on 
ties,  and  spiked  at  every  tie.  Bridge  chords  shrunkand  open  at  clamps 
to  J  or  j-inch,  sothat  one  can  see  through  at  most  places.  This  has  started 
a  number  of  the  locks  of  the  clamp  splices  to  split  ofi'.  The  chord  bolts 
need  drawing  up,  to  save  the  splice  locks.  But  the  bridge  has  not  lost 
its  camber.  Made  four  borings  at  ditierent  points  of  lower  chord,  and 
one  of  them  only  showed  a  hollow  of  rotted  wood  of  11  or  2  inches 
through  vertically.  Braces  show  sap-wood  decay.  The  wall  plates  are 
decayed  at  their  outer  ends  and  should  be  looked  after.  Abutments 
are  of  good  sound  masonry.  Height  above  water,  23  feet.  Bridge  cov- 
ered within  two  years  after  built. 

2.     Columbus,  Springfield  &  Cincinnati  Railroad,  from  Springfield 
to  Columbus. 

No.  30.  No.  30,  near  London,  a  small  opening. 

No.  31,  trestle.  No.  31,  a  trestle  90  feet  long  and  9  feet  above  water.  Spans,  34  feet. 
No  corbels.  Stringers,  three,  6  by  15  inches  at  each  rail,  pine.  Ties,  6 
by  7  inches,  and  20  inches  c.  to  c.  Guard  rail,  4  by  5  inches,  5  inches 
outside.  Trestles  of  2  plumb  posts.  12  by  12  inches,  2  batter  posts,  8  by 
12  inches,  and  a  sill  and  cap,  12  by  12  inches.  Some  of  them  have  sunk 
into  the  mud  30  inches,  with  blocks  on  top  of  caps.  All  sound.  About 
2-mile  west  of  London. 

About  1  mile  east  of  London  are  the  tottering  remains  of  an  old 
overhead  roadway  crossing.  It  is  fenced  across  at  each  side  of  track  and 
abandoned.  It  should  be  removed,  because  in  great  danger  of  falling 
upon  passing  railway  trains. 

No.37,  thro'gh  No.  37,  a  through  Howe  Truss  full  covered.    Span,  120  feet ;  panels, 

12  ;  depth  of  truss,  20  feet.  Over  Deer  creek  ;  built  in  1872-3  ;  covered 
about  3  years  after  built.  Lower  chord,  5,  t>,  6,  5  by  13J  inches.  End 
panel  braces,  two,  9J  by  9J  inches;  tie  rods,  two,  li|  inches,  and  one,  If 
inches.  Laterals  at  top,  5  by  6  inches,  and  1-inch  rods.  Lower,  6  by  6 
inches,  and  1  J-inch  rods.     Floor  beams,  B  by  14  inches,   laid  4  to  the 
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panel.  Stringers,  10  by  10  inches.  Ties,  about  6  by  7  inches,  but  irregu- 
lar in  form,  laid  22  inches  c.  to  c.  Wood  guard  rail,  4  by  5  inches,  5 
inches  out,  notched  on  and  spiked  at  every  tie.  Good  stone  abutments. 
Height  above  stream  about  14  feet. 

Made  B  or  4  borings  into  lower  chord,  and  all  showed  bad  wood  in- 
side. From  below,  the  chords  are  seen  to  be  shrunken,  with  opened 
joints  at  clamps.  Locks  of  clamps  splitting  off,  by  not  drawing  up  on 
chord  bolts,  as  chords  have  shrunk.  It  is  believed  a  trestle  bent  should 
be  placeil  under  this  bridge  as  a  support,  for  security.  The  stringers 
near  the  east  portal  considerably  decayed,  and  early  renewal  advised. 

No.  4H,  an  arched  stone  culvert.     '  ralVm^'""'' 

No.  48,  a  deck  2-span  Howe  Truss,  over  the  Darby  creek,  full  cov-  No.  48,  deck 
ered.  Spans,  140  feet  each.  Depth  of  truss  over  all  19i  feet,  width,  15  S""'^- 
feet  6  inches.  Panels,  14.  Lower  chord,  6,  7,  7,  6  by  14  feet.  End  panel 
braces,  10  by  11  inches,  tie  rods,  two.  It  inches,  and  one,  IJ  inches. 
Laterals,  top  and  bottom,  .5  by  6  inches,  and  rods  IJ  inches.  Sway 
braces  in  9  sets  along  the  two  spans,  or  about  30  feet  apart.  Floor 
beams,  6  by  16  inches,  4  to  the  panel.  Stringers,  10  by  10  inches.  Ties 
over  bridge  and  approaches,  6  by  8  inches,  oak,  laid  20  inches  c.  to  c. 
Guard  rail,  wood,  6  bv  6  inches,  and  8  inches  outside.  An  inside  guard 
rail  of  iron  railway  rail  3  inches  from  track  rail.  All  guard  rails  go  over 
bridge  and  trestle  approaches. 

The  covering  of  roof  is  of  double  boarding  breaking  joints.  Be- 
tween the  rails  the  covering  slopes  to  middle,  with  ghtteropen  through. 
Water  falling  between  rails  all  flows  down,  dripping  upon  floor  beams, 
lateral  braces  and  sway  braces.  The  latter  carry  water  upon  lower  chord. 
Floor  beams  beginning  to  show  decay  from  this  cause.  A  gutter  to  col- 
lect this  water  into  conductors  seems  desirable.  Abutments  are  good 
stone  masonry.  The  bridge  seats  in  masonry  are  5  feet  broad  and  10 
feet  below  lower  chord  of  truss.  Bridge  is  here  supported  on  3  framed 
trestles  10  feet  high  at  each  abutment  and  pier. 

The  west  approach  is  a  long  heavy  embankment  to  within  80  feet,  w.  approach. 
which  is  a  trestle  10  feet  high,  standing  on  the  stem  of  the  T  wall  abut- 
ment. These  trestles  are  of  2  batter  posts,  a  sill  and  cap,  of  10  by  12- 
inch  timber,  wfth  2"braces  crossing  inside  of  8  by  8  inches,  pine.  Cen- 
ter to  center  of  trusses.  10  feet.  The  trestle  is  to  a  steeper  grade  than 
bridge  or  embankment.  At  100  feet  from  the  bridge  the  drop  in  the 
rail  line  is  12  inches. 

The  east  approach  is  like  the  west,  but  the  rails  are  in  more  correct  E.  approach, 
line. 

The  timber  in  this  bridge  and  approaches  is  all  sound,  and  the 
whole  structure  is  in  good  condition,  with  the  exception  of  the  gutter- 
ing referred  to.  The  lateral  bracing  appears  rather  light  for  the  span. 
Also  the  main  truss  rods  are  light  for  train  and  freight  weights  as  used 
on  some  roads  at  present.  A  train,  for  instance,  of  two  locomotives,  of 
56  feet  each  in  length,  and  2,640  lbs.  per  foot,  followed  by  loaded  freight 
cars  of  2,000  lbs.  per  foot,  will  cause  a  strain  oi  19,000  IVjs.  per  square- 
inch  in  the  bodies  of  the  end  panel  main  truss  rods,  and  some  22,000 
lbs.  at  the  bottoms  of  the  threads,  if  the  rods  are  not  upset.  This  is 
about  double  the  strain  usually  allowed.  With  a  uniform  train  load  of 
one  ton,  of  2,000  lbs.  per  foot,  the  strain  in  body  of  rods  would  be  16,000 
lbs  per  square-inch. 
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No.  49,  wood  ^-      ,,  ,        ,  ■  ,  ,-  ■ 

culvert.  ^o.  49,  a  wood  culvert  in  good  condition. 

An  overhead  road  crossing,  supported  on  trestles  of  one  plumb  post, 
2  batter  posts  and  cap,  all  10  by  12  inches,  and  sill,  12  by  12  inches. 
Height,  20  feet.     No  sway  braces. 

No.  .51,  culvert.         Xo.  51,  a  culvert  with  much  decayed  ties.     New  ties  needed. 

Cattle  guard.  A  cattle  guard  about  300  feet  east  of  No.  51,  badly  decayed. 

No.52, culvert.  No.  52,  a  culvert  6  feet  wide  and  5  feet  deep.     Considerably  de- 

cayed, but  not  dangerous. 

No. 53.  culvert.  No.  63,  a  culvert  badly  decayed  and  needing  5  new  ties. 

Cattle  guard.  Cattle  guard,  about  J  mile  west  of  Galloway,  much  decayed. 

No.  5i.  No  54,  a  culvert  of  10  feet  depth,  and  b'  feet  span.     Walls  of  12  by 

12  inches,  timbers  piled  up,  and  propped  apart  to  hold  banks  up.  Walls 
much  decayed.  Stringers,  about  two,  6  by  16  inches,  rotted  through  in 
places.    Not  safe. 

No.  55.  No.  55,  a  trestle  of  7  bents,  nearly  new  and  sound.     Bents  of  12  bj 

12  inches,  sticks,  with  two  plumb  posts,  two  batter  posts,  a  sill  and  cap, 
oak;  spans,  18  and  20  feet;  stringers,  two,  7  by  18  inches,  under  each 
rail ;  ties,  6  by  8  inches,  oak,  18  inches  c.  to  c. ;  guard  rails,  6  by  6  inches, 
notched  on  ties,  and  8  inches  from  rails. 

Deck  Howe.  East  of  Galloway,  a  deck  Howe  .truss  of  about  60  feet  span,  and  a 

fo^'av!  '^"^       trestle  at  each  approach.    Called  the  7  mile  bridge. 

Stone  culvert.  Next  a  large  stone  culvert,  arched. 

No.  G8,  irirder.  Crossing  of  Little  Miami  Railway  track,  near  the  Lunatic  Asylum. 

No.  68,  a  girder  bridge  over  a  road  near  the  asylum.    Span,  28  feet; 

stringers,  oak,  three,  6  by  18  inches  at  each  rail ;  ties,  6  by  72-inch  oak, 

2  feet  c.  to  c,  decayed  ;  guard  rails,  3  by  6-iQch  oak,  decayed     Masonry 

abutments. 

No.  70,  No.  70,  a   through    2-8pan   Howe  truss,   with   continuous  trusses. 

itowe^''  Trusses  covered  separately.    Each  span  60  feet,  with  11  panels;  dejjth 

of  truss,  7  feet,  between  chords ;  width  between  trusses,  ISJ  feet ;  lower 
chords,  5,  10,  5  by  12  inches,  with  parts  spliced  with  oak  clamps  and 
keys.  Splice  of  the  10-inch  member  at  middle  of  span,  the  smaller  is 
at  two  panels  away  from  middle,  one  each  way ;  braces,  6  by  8  inches; 
counters,  6  by  6  inches;  lateral  tie  rods,  1  inch;  floor  beams,  6  by  14 
inches,  two  to  the  panel;  stringers,  12  by  12  inches, 'spliced  with  two 
bolts  through  ;  tits,  6  by  7  inches ;  guard  rails,  6  by  6  inches.  Abutments 
stone  masonry,  with  an  L-branch  to  shorten  the  span,  and  making  a 
skew  bridge.  One  span  over  a  road,  and  the  other  over  an  abandoned 
canal.  Bridge  nearly  new  and  sound.  Floor  beams  are  not  covered, 
except  at  the  ends  where  under  the  truss  covering.  The  exposed  por- 
tions are  weakened,  perhaps  a  fifth  by  sap-wood  decay.  Floor  beams 
defied  about  1]  inches  as  a  train  passes.    'I'wo  observations  on  this. 

A  curve  in  track  covers  part  of  the  west  span,  the  tangent  point 
being  about  at  the  west  quarter  point.  Owing  to  the  peculiarity  of  this 
tangent  point,  the  continuity  of  trusses,  and  convenience  of  applying 
apparatus,  this  bridge  was  chosen  lor  the  Subject  of  tlie  bridge  indicator 
experiments  cited  at  length  in  the  ''  Rnihvad  Economic"  article  of  this 
report.  The  actual  measurement  of  the  maximum  deflections  of  the 
bridge  at  the  west  mid-span,  as  determined  by  the  indicator,  are  for 
passenger  trains,  down  0.73  inch,  up  0.12  inch,  lateral  0.37  inch.  At 
west  quarter  span  point,  down  0.5  inch,  up  0.08  inch,  lateral  0.22  inch. 
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For  freight  trains:  mid-span,  down  0.62  inch,  up  0.13  inch,  lateral  0.18 
inch.  West  quarter,  down,  0.43  inch,  up  0.13  inch,  lateral  0.18  inch. 
These  figures  are  actually  less  than  they  would  appear  to  be  to  an  ob- 
server without  instruments. 

No.  71,  *  a  through  Howe  truss  of  3  spans.  The  two  west  spans  are  ^Jo-  'i- 
full  covered,  while  the  east  span  has  only  a  roof.  This  roof  has  holes  Howe. 
cut  through  over  each  set  of  vertical  truss  rods.  These  were  cut,  and 
the  side  covering  removed,  as  new  lower  chords  were  recently  put  into 
the  east  span.  Spans,  east  and  middle,  140  feet ;  and  panels,  14 ;  west, 
100  feet ;  and  panels,  10.  Depth  of  truss,  all  20  feet,  between  chords. 
Lower  chords,  6,  7,  7,  6  by  14  inches  ;  upper,  12  inches  deep.  End  panel 
braces,  two,  11  by  11  inches.  Counters,  8  by  8  inches.  Truss  ties  next 
to  end  panel,  two  1;  inches,  and  one.  If  inches.  Floor  beams,  6  by  14 
inches,  at  about  30  inches  c.  to  c.  Stringers,  12  by  12  inches.  Ties,  6 
by  7  inches,  flat,  at  18  inches  c.  to  c.  Guard  rails,  6  by  6  inches,  lOJ 
inches  out.  Abutments  of  stone  masonry,  about  6  feet  thick,  and  witk 
T-wall  branches  of  20  feet.    Masonry  in  fair  condition. 

This  bridge,  excepting  the  new  lower  chords  of  east  span,  appears 
old,  and  in  bad  condition.  Bored  upper  chord  in  three  places  ;  at  each, 
after  boring  about  3  inches,  the  bit  would  drop  its  full  length  of  8  or  9 
inches  into  hollow  decayed  spaces.  Also  sounded  the  lower  chord  of 
middle  span  at  several  places  with  boring  bit.  At  all  points  penetrated, 
found  timber  badly  rotted  at  heart,  and  chords  weakened,  by  estimate 
one-third.  The  west  span  is  decayed  less,  and  being  shorter,  is  in  better 
condition.  This  bridge  needs  immediate  attention.  Trains  should  be 
slowed  down  here,  or  temporary  trestle  supports  should  be  put  under 
at  both  thirds  of  the  middle  span,  and  one  of  west  span.  The  old  lower 
chord  timbers  of  the  east  span,  lying  out,  are  showing  large  decayed 
places,  which  were  inside  the  chords  when  in  place. 

The  covering  of  this  bridge  is  stated  to  not  have  been  put  on  till 
about  three  years  after  erection.  This  appears  to  have  given  oppor- 
tunity for  incipient  decay,  which  went  on  in  form  of  "  dry  rot "  after 
covering.  This  view  is  strengthened  by  the  fact  that  many  bridges 
much  older  than  this,  some  nearly  double  the  age,  which  were  promptly 
covered,  are  yet  in  good  condition. 

No.  72,  a  through  two  span  Howe  truss  with  one  span  over  the  Olen-  No.  72, 2  span 
tangy  river,  at  Columbus.  Span,  100  feet;  panels,  10;  depth  of  truss,  ^"'^^  *'''"*^' 
2O2  feet  between  chords;  width,  about  14  feel  clear.  Lower  chords,  6, 
7,  7,  6  by  14  inches.  End  panel  main  braces,  two,  9  by  11  inches. 
Counters,  8  by  8  inches.  Truss  ties,  two,  IJ  inches,  and  one,  IJ  inches. 
Laterals,  ties,  II  inches,  and  braces  about  6  by  6  inches,  with  iron  angle 
blocks.  Stringers,  twelve  by  twelve  inches,  spliced,  and  two  bolts ; 
floor  beams,  six  by  fourteen  inches,  four  to  the  panel.  Ties,  6  by  7,  lying 
flat,,  and  18  inches  c.  to  c.  ,G  uard  ndls,  4 J  by  5^  inches,  placed  lOJ  inches 
out  from  rails.  The  stringers  are  raised  above  the  floor  beams  on  blocks  • 
one  floor  beam  to  each  panel,  is  bolted  to  hold  it  to  place ;  others,  and 
also  the  stringers  are  toe-nailed.  Abutments  of  good  stone  masonry,  10 
feet  thick,  with  branch  T-wall,  15  feet  thick,  carrying  the  track  at  im- 
mediate approaches.     Lower  chord  of  bridge  continuous,  over  middle 

*  This  bridge  has  been  streugthened  by  pile  bent^! 
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pier.  Bridge  nearly  new,  and  all  in  gooil  condition.  Rails  on  bridge,  4} 
inches  extreme  depth,  and  foot,  4  inches  wide.  Fastenings,  the  oidinary 
fish-plates. 

Gekek.\l  Remarks. 


No.  •!,  Pratt 
Truss  combi- 
nation. 


Steel  rails  are  being  laid  down  at  numerous  places  along  the  whole 
road.  From  Springtield  east,  for  several  miles  in  one  stretch,  we  find 
steel  rails.  Also  from  Galloway  to  the  Asvluui,  steel.  On  a  heavy  and 
long  grade  from  Georgesville  east,  track  is  all  in  excellent  condition. 
Also  north.of  Springfield,  steel  rails  at  numerous  points.  This  year  36 
miles  of  steel  rail  will  be  laid.  Weight  of  steel  rail,  .56  pounds  per  yard. 
The  iron  rail  is  partly  with  fish-plate  fastenings  and  api>roved  modern 
section,  and  partly  of  the  old  20  feet  lengths  and  chair  fastenings.  On 
some  parts  of  the  road  a  large  number  of  the  fish-plate  bolts  are  worked 
out  of  their  holes;  one,  and  sometimes  two,  from  a  joint. 

The  ties,  on  such  jiarts  of  the  road  as  have  steel  rails,  are  sound  and 
good.  On  some  other  parts  they  are  much  decayed.  West  of  Galloway, 
ties  are  very  bad.  In  one  case  four  consecutive  ties  were  found  rotted 
nearly  away  at  the  rail  bearing.  In  some  of  these  stretches  of  weak 
bearing  the  rails  have  gone  down  into  a  sag.  New  ties  should  be  inter- 
spersed among  the  old.  As  far  as  observed  the  rails  are  full  spiked  in 
ties. 

Ballast  is  gravel ;  and,  as  far  as  dust  is  concerned,  good.  The  road- 
way as  a  whole,  taking  the  line  through,  appears  as  if  the  work  of  section 
was  light ;  and  that  reports  from  section  masters  and  road  and  bridge 
inspectors,  either  few,  insufficient  or  disregarded.  The  fact  that  repairs 
and  renewals  are  going  on  at  numerous  points  where  the  work  is  left  in 
first-class  order,  indicates  that  if  ample  inspection  and  means  were 
allowed,  the  road  would  soon  come  to  be  one  of  the  finest  in  the  State 
It  is  much  to  the  credit  of  this  line,  formerly  the  C,  S.  it  C,  that  no 
serious  accident  has  ever  occurred  upon  it. 

III.    Bellaire  and  SouTttwESTERN  RAILWAY,  from  Bellaire  to  Woods- 
field  ;  inspected  July  29,  1881. 

Gauge  of  track,  3  feet  6  inches.     Structures  numbered  from  Bellaire. 

No.  1,  a  through  combination  Pratt  Truss,  double  intersection  of  125 
feet  span  of  10  panels.  Dejrth  of  truss,  22  feet.  Over  McMahon's  creek, 
at  Bellaire.  Built  in  1878,  by  1 1  ubbard  &  Eddy,  of  Cleveland,  O.  Stated 
roUing  load,  2,000  lbs.  per  foot,  and  factor  of  safety  4.  Width  be- 
tween trusses,  12  feet  clear. 

End  posts  of  truss,  four,  5.>  by  10  inches,  wood.  1st  column  in  truss, 
two,  5  by  10  inches.  1st  main  truss  tie  at  end,  two,  li  inches,  round. 
Next  two,  1-1  inches,  round.  Both  of  these  sets  start  from  top'of  the  in- 
clined end  jiost,  one  reaching  over  one  panel  and  the  other  over  two. 
Lower  chord  at  the  middle  panel,  two,  J  by  3  inches,  and  two,  ;  by  3 
inches.  Top  chord,  wood,  of  same  sizes  as  the  end  posts.  Top  laterals, 
6  by  6  inches,  and  I-inch  rods.  Bottom  lateral  ties,  1  inch  rods.  Floor 
beams  suspended  by  2  invcited  U  IJ-inch  iods.  Floor  beams,  two,  8  by 
14  inches.     Stringers,  two,  6  by  12  inches. 

Abutments  consist  each  of  2  trestle  bents  of  four  10  by  12-inch  posts, 
and  two  8  by  12-inch  batter  posts,  and  braced  with  two,  2  by  12  inch 
sway  braces.    The  two  bents  of  each  abutment  are  about  6  feet  apart, 
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aud  framed  together  by  three  12  by  12-inch  cross  caps  at  the  seat  of  each 
bridge  end  post,  and  by  8  by  8-inch  sticljs  put  in  as  bracing.  Each 
framed  abutment  stands  on  12  piles  well  driven. 

The  east  approach  a  pile  trestle  4  years  old.  Piles,  oak,  4  to  the 
bent ;  caps,  12  by  12  inches;  sway  braces,  2  by  10  inches;  span,  15  feet. 
Bank  at  east  end  held  by  planks  against  end  pile  bent.     Stringers,  two, 

6  by  12  inches,  oak.  Ties,  10  to  each  span,  notched  on  to  stringers.  No 
guard  rails. 

The  west  approach  about  20  spans,  of  15  feet  each,  of  framed  trestle. 
— See  No.  2.  On  this  approach,  about  i  its  length,  pre  wheel  guards  or 
stay-laths,  2J  by  8  inches,  not  notched,  but  with  a  spike  through  into 
each  tie.  On  the  portion  with  no  stay-lath  the  ties  are  badly  swung 
around,  and  irregularly  out  of  place.  One  tie  swung  under  stay-lath.  12 
ties  to  the  span.  Ties,  6  by  7  inches,  over  all  parts  of  No.  1,  all  in  good 
condition.    Sap-wood  partlj'  decayed. 

About  40  feet  east  of  east  approach  is  a  single  bent  trestle  opening 
over  a  street  drain,  not  quite  in  as  good  condition  as  No.  1. 

No.  2,  a  trestle  of  5  bents,  each  bent  consisting  of  one  vertical  post  No.  2,  trestle. 
in  the  middle,  and  one  batter  post  each  side,  about  3  feet  from  the 
middle  post,  and  all  stayed  with  two  crossing  sway  braces  (see  No.  4). 
The  stay  lath  is  here  spiked  to  every  tie.     Near  the  east  end  is  a  bad 
quirk  in  track,  due  to  a  washout. 

No.  3,  a  .5-bent  trestle,  like  No.  2,  with  stay  laths  notched  on.    Over  No.  3,  trestle. 
Sunfish  creek. 

No.  4,  a  23-bent  trestle,  over  Pinch  run  ;  length,  500  feet.  Each  bent  No.  4,  trestle, 
is  framed  of  a  heavy  sill ;  a  10  by  13-inch  cap  ;  a  central  plumb  post,  12 
by  12  inches ;  and  one  batter  post,  6  by  12  inches,  each  side.  Tenons 
on  plumb  and  batter  posts,  3  inches,  top  and  bottom,  with  a  wooden  pin 
put  through,  but  without  "gains".  Sway  braced.  Sill  anchored  down 
by  piles  of  stone.  Stringers,  oak,  anchored  on  with  iron  clamps.  This 
anchorage  is  to  prevent  parts  from  floating  off  in  high  water.  Stay  laths, 
4  by  6  inches,  notched  and  spiked  at  alternate  ties.  Ties,  4  by  6  inches, 
notched  on  stringers.    Stringers,  12  by  15  inches. 

Near  west  end  of  No.  4,  is  a  queen  post  truss,  braced.     Length,  33  Queen-post 
feet.     Lower  chords,  two,  4  by  8  inches,  each  part  one  stick.    End   '^"^^' 
inclines  10  by  10  inches.     Vertical  tie  rods,  two,  1^  inches.    Braces  in 
middle  rectangle,  one,  4  by  8  inches.     Depth,  4  feet.    Laterals,  J-inch 
rods.    Braces  notched  about  J  inch  into  lower  chord.    Floor  beams,  two, 

7  by,  14  inches.  Supports  far  above  queen-post.  Single  framed  trestles 
on  5  piles,  framed  of  3  plumb  posts,  4  batter  posts,  a  sill  and  cap;  and 
with  sway  braces.     Height  above  ground  at  west  end,  25  feet. 

West  of  this  queen-post  system  is  framed  trestling,  standing  on  piles.  Framed  trest- 
reaching  a  considerable  length  above  ground.    Trestles  consist  each  of 
2  plumb  posts,  2  batter  posts,  sills  and  cap,  and  sway  braces  crossing. 
4  piles. 

Some  distance  west  is  a  small  opening,  not  numbered,  over  a  tram  small  struc- 
way  from  a  coal  mine.-  *"''^- 

No.  5,  a  queen-post  system,  33  feet  long.     Lower  chords,  two,  5  by  No.  5,  queen- 
10-inch  sticks,  each  in  one  piece  of  full  length.    Top  chord,  one,  9  by  12  ^°^^' 
inches.    Braces  in  middle  panel,  4  by  12  inches.    Vertical  tie  rods,  two, 
Ij   inches.     Depth  of  truss  about  4  feet.    Floor  beams,  two,  8  by  14 
17        R.  R.  C.  e 
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inches.  End  bearings  same  as  for  queen-post  in  No.  4.  Ties,  6  by  7 
inches.  Tie  lath,  4  by  6  inches,  on  edge,  notched  and  spiked  every  2  or 
3  ties.  Stringers,  6  by  12-inch  oak.  End  walls  below  are  planks  against 
the  supporting  trestle  bents  to  hold  the  earth  embankment  at  opening. 

No.  6,  com-  No.  6,  a  combination  Pratt  truss  of  63  feet  length,  and  7  panels. 

truss.  Inclined  end  posts,  two,  6  by  10  inches,  and  one  8  by  10  inches.    Lower 

chords  at  middle,  two,  3i  by  1  inches.  End  main  truss  ties,  two,  IJ 
inches,  square.  Laterals,  ;-inch  rods.  Floor  beams,  two,  6  by  14  inches, 
suspended  by  two  inverted  U-rods  of  j-inch  iron.  Stringers,  two,  5  Vjy 
12-inch  pine  (all  stringers  before  No.  6,  oak).  Lateral  and  U-rods  not 
upset  for  threads.    Gentle  curve  at  west  end. 

West  approach  trestling  with  bents,  framed  of  2  plumb,  and  2  batter 
posts,  10  by  12  inclies ;  a  cap,  10  by  12  inches,  and  a  sill.    Spans,  15  feet. 
Ties,  10  to  the  span.     Stringers  on  this  trestle,  oak,  probably  same  size 
as  on  bridge.     No  tie  lath  to  No.  6. 
No.  7,  com-  No.  7,  a  combination  Pratt  truss  of  63  feet  length.    End  posts,  two, 

^'°S3*'°°  ^^^  5*  by  8  inches,  and  one  8  by  8  inches.  Lower  chord  at  middle,  two,  1 
by  83  inches.  End  main  truss  ties,  two,  11  inches.  Pin  connections 
with  aj-inch  pins.  Top  chord  same  as  the  end  post.  Lateral  ties,  i-inch 
rods.  Floor  beams,  two,  6  by  14-inch,  pine.  Stringers,  pine,  two,  6  by 
12  inches.  Ties,  6  by  7  inches,  on  edge  15  inches  apart.  Curve  on  bridge 
with  elevation  of  outer  rail  of  3J  inches.  Degree  of  curve,  27°  85'. 
Good  stone  masonry  abutments.  Sway  braces  for  keeping  trusses  erect, 
from  floor  beams  overreaching  4  feet,  and  a  brace  from  end  to  top  of 
truss.  One  cast  angle  block  at  end  broken,  and  replaced  by  a  wrought 
iron  strap  without  angle. 

No.  8,  combi-  No.  8,  a  combination  Pratt  truss  of  6  panels.     End  posts,  two,  4  by 

nation  Pratt,  g.jngij  pieces,  wood.  Lower  chord  at  middle,  two,  i  by  2J  inches.  Main 
truss  ties  at  end  of  truss,  two,  IJ  by  1 J  inches.  Lateral  ties,  ;  inch ;  track 
straight.    Bridge  anchored  down  to  abutments  by  rods. 

Nos  9  and  10.  ^os.  9  and  10,  same  length  and  kind  as  No.  8.  No.  9  has  curve  in 
track.     No.  10  is  anchored  down  to  abutments. 

jjQ_  ]^1_  No  11,  same  as  No.  7,  except  track  has  no  curve. 

No.  12.'  No.  12,  same  as  No.  5,  for  both  the  queen-post  and  supports. 

No.  13  queen-        ^O-  13>  *  queen-post  truss.  40  feet  long.     Lower  chords,  two,  6  by 

post  truss.  12  inches  Top,  one,  10  by  12  inches.  Braces  at  middle  panel,  one,  4 
by  12  inches,  notched  to  lower  chord,  cutting  latter  to  9  inches  depth. 
End  locks  cut  to  8J  inches  depth.  Vertical  tie  rods,  two,  1 ',  inches  round. 
Depth  of  truss  about  6  feet.  Lateral  ties,  1  inch.  Floor  beams,  two, 
8  by  14-inch  oak.  Stringers,  6  by  12-inch  oak.  No  tie  laths.  Ties  about 
as  others,  6  by  7  inches.     A  gentle  curve  on  bridge. 

No.  14.  No.  14,  a  40  feet  truss,  in  three  panels  ot  13  feet,  differing  from  the 

queen-post  truss  in  the  middle  panel  by  having  braces  in  this  panel 
from  the  ends  at  lower  chord  to  middle  of  top  chord,  and  at  this  junc- 
tion of  braces  a  vertical  tie  of  two  IJ-ineh  rods.  Ties  at  end  of  this 
panel,  two,  If-inch  rods.  Lower  chords;  one  5  by  12  inches,  and  one  4 
by  12  inches.  Top,  one,  10  by  12  inches,  all  oak.  Floor  beams,  two, 
8  by  14  inches.  Stringers,  6  by  12  inches.  Ties,  6  by  7  inches,  and  no 
stay  lath. 

No.  15,  same  as  No.  14,  except  here  the  span  is  33  feet ;  all  oak. 
No.  16,  a  peculiar  truss  in  4  panels  of  14  feet  each.    Span,  56  feet. 
Lower  chord  in  two  pieces,  7  by  ft  inches  each,  with  one  spliced  at 
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about  a  third  of  span,  and  the  other  at  two-thirds ;  the  sticks  breaking 
joints  over  the  splices.  Braces  all  incline  toward  the  center,  and  no 
counter  braces.  Three  sets  ot  vertical  tie  rods.  Middle  ones,  two,  li 
inches  round.  Next  two,  If  inches.  Depth  of  truss,  7  feet.  Ties,  6  by 
7  inches,  edge.     All  oak,  except  lower  chord. 

In  bad  condition ;  joints  of  lower  chord  opening,  by  clamps  tearing 
off  the  hooks  from  the  chord  pieces.  Joints  now  1  inch  open.  It  is 
stated  that  a  stick  of  timber  will  be  spliced  on  outside  of  chords,  span- 
ing  over  the  failing  joints  and  making  it  safe. 

No.   17,  a  queen-port  truss  of  30  feel  span.     All   oak,   and   good.  No.  17,  queen- 
Middle  panel  braced.     West  approach  a  trestling  of  about  3  spans  ;  all  ^ 
oak.    Ties  as  in  last,  or  6  by  7  inches,  with  no  tie  lath. 

Between  this  and  No.  18  is  a  slip  side,  filled  with  a  trestling.    This  Slip  side, 
will  be  filled  again  with  earth  before  winter.     .\t  another  point  near 
here  a  bank  has  slipped  and  been  filled  again  with  earth. 

No.  18,  a  high  trestle,  51  feet  high  at  highest  point ;  22  bents,  15  feet  No.  18,  trestl* 
span.  It  required  72  M  feet  of  lumber  to  build  it.  Ten  bents  are  two-  ■ 
story,  there  being  in  them  a  "  story  beam."  Trestles  all  end  at  top  with 
two  plumb  posts,  10  by  12  inches,  and  two  batter  posts,  8  by  12  inches. 
Cap,  10  by  12.  Below  the  story  beam  the  main  timbers  are  12  by  12 
inches.  Braces  not  put  on  regular,  but  plenty  of  them.  Above  the 
story  beam,  braces  are  2  by  10  inches,  and  below  2A  by  12  inches.  The 
bracing  is  divided  into  panels,  by  4  by  12-inch  panel  planks,  notched  on 
the  upright  timbers.  At  the  highest  part  of  trestle  longitudinal  sticks, 
22  in  number,  4  by  12  inches  in  size,  and  notched  on  truss  from  bent  to 
bent,  all  oak ;  3  years  old.  Stringers,  two,  6  by  12.  Under  each  rail  ties, 
12  to  bent,  6  by  b  inches  and  7  feet  long,  notched  on  stringers.  Tie  laths, 
two,  2  by  6  inches  each  side,  14  inches  outside.  An  iron  guard  rail  'on 
lower  side,  but  none  upper,  except  ^  the  length  at  east  end.  Trestle  on 
a  14  degree  curve,  which  curve  is  believed  to  be  ill-advised 

No.  19,  a  trestle  on  14  degree  curve,  being  filled  and  soon  will  be  No.  19,  trestle, 
entirely  filled  up  with  earth.     Iron  guard  rails  and  tie  laths  like  No.  18_ 

No.  20,  a  16-bent  trestle,  partly  straight,  and  partly  with  a  curve  of  ^^  20  16-bent 
less  degree  than  that  of  No.  18.     Iron  guard  rail  on  lower  side,  and  a  tie  trestle. 
lath  of  wood. 

No.  21,  a  trestle  30  feet  high  at  one  point.  All  of  one-story.  Sills  no.  21  trestle. 
all  buried.  Built  similarly  to  No.  18.  Bents  connected  longitudinally 
by  6  and  sometimes  8,  pieces  of  4  by  8  stuflT.  Spans,  15  feet.  Trestle 
contains  82  M  feet  board  measure  of  lumber;  all  oak.  Stringers,  two,  6 
by  12  inches,  and  30  feet  long.  Tie  lath,  2  by  6  inches.  Guard  rail  of 
iron  on  lower  side,  the  trestle  being  on  a  reversed  curve  ;  as  the  curve 
reverses  the  guard  rail  is  passed  to  the  other  side.  Ties,  12  to  the  bent, 
sawed.  West  end  of  structure  rather  temporary,  being  of  oak  log  string- 
ers and  common  wood  ties.  One  or  two  hundred  feet  of  west  end  will 
be  filled  soon. 

No.  22,  a  curved  trestle  of  13  bents;  curve  not  so  sharp  as  in  some  ^g  22  trestle 
other  trestles.     One  span  over  a  road  is  18  feet,  but  has  3  stringers,  each 
7  by  12  inches ;  other  stringers,  two,  6  by  12.    Tangent  point  on  trestle 

No.  23,  a  23-bent  trestle  on  a  curve,  at  west  end,  log  stringers  of  30  no.  2S  trestle 
feet  each.    This  portion  to  be  filled  this  season,  including  at  least  50  feet 
of  west  end.    Spansj  15  feet.     Under  each  rail  the  stringers  are  two,  6 
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by  12  inches.    No  inside  guard  rail  of  iron.    Tie  laths,  2  by  6  inches. 

Ties,  6  by  6  inches,  7  feet  long ;  12  to  the  trestle  bent. 
No  24  trcBtlc 

No.  24,  a  trestle,  built  like  others.     A  reversed  curve  on  it.     Height 

of  trestle,  52  feet  at  one  point.    Spans,  l.o  feet;  74  M  feet  of  lumber 

in  this  trestle.    Trestle  bents  more  regular  in  framing  than  others  before 

it.     Stringers,  two,  6  by  12,  under  each  rail.     No  guard  rails  of  iron. 

Tie  laths,  4  by  6  inches,  notched  on  the  ties.    The  curve  near  the  east 

end   on   trestle,  by   measured   chord   and   versed   sine,  is  determined 

to  be  of  20°  44'.   Radius,  278  feet.   Curve  appears  irregular.     A  portion  of 

trestle  at  extreme  east  end  with  stringers  of  logs  hewed  to  12  by  12 

inches. 

No.  25,  trestle.  ]sfQ_  2o,  a  trestle  40  feet  high,  with  a  comparatively  moderate  curve. 
No  iron  guard  rail.     Tie  laths  notched  on. 

No.  26.  trestle.  No.  26,  an  8-bent  trestle,  30  feet  high.  A  curve  in  track  on  east  end. 
Tie  laths  notched  on  ties.     No  iron  guard  rail. 

No.  27,  trestle.  No.  27,  a  11-bent  trestle  with  straight  track.*    Built  about  as  the 

others,  except  the  one  18-feet  span,  where  there  are  three,  6  by  12 
inches  stringer  pieces  at  each  rail.  Flooring  about  as  others.  No  iron 
guard  rail. 

No.  28.  trestle.  No.  28,  a  trestle  about  like  others,  with  a  curve  for  60  feet  on  east 
end,  with  iron  guard  rail.  The  channel  span  a  deck  Howe  Truss  of 
about  40  or  .50  feet  span,  supported  on  heav^  2-story  trestling.  Lower 
chords,  two,  6  by  12  inches,  spliced.  Panels,  4.  1st  main  truss  tie,  one, 
li,  and  one,  IJ-inch  rods.  End  brace,  one,  8  by  13  inches.  Splice  of 
lower  chords  made  with  wood  clamps,  holding  well.  No  lateral  braces. 
Sway  braces  in  4  sets,  6  by  6  inches,  with  5-inch  rods  straight  through. 
All  oak.  Height,  52  feet.  Lumber  in  structure  76  M.  feet  board  meas- 
ure.    Over  Rocky  Fork. 

No.  29,  trestle.  No.  29,  a  straight  trestle  built  about  like  others.  Tie  lath  notched 
on  the  ties. 

No.  30,  trestle.  No.  30,  a  trestle  on  about  a  12  or  14  degree  curve,  like  others  in 
build. 

No.  31,  trestle.         No.  31,  a  curve  trestle  of  7  bents,  built  like  others. 

No.  32,  tliro'gh         No.  32,  a  through  Howe  Truss  of  48  feet  length,  with  end  nanels  cut 
Howe  Truss.  j  o  o      ? 

away  to  the  end  braces.  Lower  chord,  4i,  8i,  4^  by  12  inches,  with  four 
splices,  holding  fairly.  Angle  blocks  of  wood  holding  well.  Main  end 
truss  ties,  two,  1 5-i"<"h  rods.  End  braces,  or  inclined  end  posts,  two,  8 
by  9  inches.  Truss  supported  on  2  trestles  at  each  end,  framed  to- 
gether, 8  feet  above  water ;  all  oak.  Floor  beams,  twelve,  7  by  14  inches ; 
ties,  6  by  6  inches,  and  10  to  the  panel ;  stringers,  6  by  lOj  inches. 
Slip  side.  Between  No.  32  and  No.  33,  a  slip  side  with  a  low  trestle  put  in. 

No.  33.  trestle  No.  33,  east  portion  a  trestle  on  a  curve,  with  8  bents.    Then,  a 

Truss.  Howe  Truss,  regular,  of  50  feet  span  and  6  panels.     Lower  chord  of 

truss,  4J,  7,  4J  by  12  inches,  spliced  in  each  panel.  Clamp  necks,  2  by  12 
inches,  oak.  End  brace,  two,  6  by  6i  inches.  Main  truss  rod  at  end 
two,  11  inches.  The  straps  against  which  the  main  truss  rods  bind  on 
outsides  of  chords,  are  too  light,  f  by  3J  inches,  and  yield  by  the  press- 
ure. Depth  of  truss,  62  feet  clear.  Angle  blocks,  wood,  and  shrunk. 
Some  joints  of  lower  chord  opening  slightly,  but  locks  not  splitting  off. 
Upper  chord  considerably  crooked,  but  why  is  not  easily  seen  ;  appar- 
ently due  to  seasoning  of  the  timber.  Will  put  a  trestle  bent  under 
middle.    Trusses  appear  rather  weak.    Floor  beams,  5  by  12  inches,  and 
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3  to  the  panel.     Laterals,  6  by  6  inches,  and  J-inch  rods.    Tie  laths,  4  by 

8  inches,  notched ;  not  covered. 

No.  34,  a  trestle  of  3  bents  on  a  curve.    Height,  10  feet.  No.  34,  trestle. 

No.  35'  a  Howe  Truss,  exactly  like  No.  33  in  construction  and  dimen-  No-  35,  Howe 
•^  .         Truss, 

sions.     Not  so  badly  out  of  .shape  by  springing  of  timber.     A  chord  piece 

loose.     Will  have  a  trestle  bent  put  under. 

No.  36,  a  small  trestle  of  4  bents,  like  others.     Bents  with  2  plumb-  No.  86,  trestle, 
posts,  2  bolster  posts,  etc. 

No.  37,  a  through  Howe,  2  years  old.  Span,  141f  feet;  depth  of  No. 37, thro'gh 
truss,  21  feet  c.  to  c. ;  panels,  12.  Lower  chords,  5,  6,  6,  5  by  12  inches.  °"^^' 
Upper  same,  except  10  inches  deep.  A  splice  in  lower  chord  at  each 
panel.  Clamps  and  keys,  oak,  and  painted  in  with  red  lead.  End  main 
brace,  two,  9  by  9  inches.  First  main  truss  tie,  three,  2-inch  rods. 
Angle  blocks  iron,  and  all  sound.  Floor  beams,  7  by  12  inches,  4  to  the 
panel.  Laterals,  6  by.  6  inches,  and  Ij-inch  rods.  Stringers,  10  by  10 
inches,  oak.  Ties,  6  by  7  inches,  with  4  by  6-inch  tie  laths,  notched  on. 
The  so-called  tie  lath  is  on  some  roads  called  the  wheel  guard.  Over 
Captina  creek.     A  good  truss. 

West  approach  a  5-bent  trestle. 

No.  38,  a  2-bent  trestle  like  others.  No.  38,  trestle. 

No.  39,  a  small  through  Howe  Truss,  uncovered,  all  oak.     Depth  of  No.  39,  thro'gh 
truss,  7  feet.    8  panels.    Lower  chords,  4i,  7, 4i  by  12  inches.     End  main 
brace,  two,  6  by  6^  inches.     Ist  main  truss  tie,  two.  If  inches.     Laterals, 
6  by  7  inches,  and  l|-inch  rods.    Stringers,  6  by  10  inches,  flat.     A  good 
bridge. 

No.  40,  a  small  through  Howe  Truss,  exactly  like  No.  39.  No.  40,  thro'gh 

No.  41,  also  like  Nos.  39  and  40,  the  three  having  good  stone  abut-  -^^  ^^ 
ments,  and  all  in  good  order. 

No.  42,  a  small  trestle.  j^^  ^2 

No.  43,  an  18-bent  trestle  with  curve  over  part  of  it.    Channel  .span  a  no.  43  trestle, 
queen-post  truss  of  28  feet  span.     Lower  chords  cut  a  third  off  at  panel 
points.     Lower  chord,  1  piece,  5  by  10  inches,     Depth  of  truss  about  8 
feet.    Vertical  tie  rods.  If  inches  round.    This  truss  rests  on  trestling. 

Nos.  44  and  45,  straight,  small,  low  trestles,  built  like  others.  nos.  44  and  45. 

No.  46,  a  19-bent  trestle.     Greatest  height,  30  feet.     A  tangent  point  No.  46,  trestle, 
in  track  curve  at  east  end.    At  Taylor's. 

No.  47,  a  24-bent  trestle,  21  feet  high,  with  straight  track.  No.  47,  trestle. 

No.  48,  a  3-bent  trestle  like  others,  and  in  good  condition.  No.  48,  trestle. 

No.  49,  a  16-bent  trestle,  25  feet  high,  all  oak.      Spans,  14  feet.  no.  49,  trestle. 
Bents  consist  of  2  plumb  posts,  2  batter  posts,  all  12  by  12  inches,  and 
bracing.    Ties  rather  far  apart.    Tie  laths,  4  by  6  inches,  notched  on. 
Built  on  a  curve.     At  the  west  end  the  curve  is  18J  degrees,  at  middle 
13J  degrees,  and  at  the  east  end  it  is  151  degrees.     Over  Wisener  creek. 

No.  50,  a  3-bent  trestle  over  Starr  creek.  No.  50,  trestle. 

Next,  a  large  structure  with  no  number,  over  Sun  Fish  creek.  East  structure  over 
end  a  10-bent  trestle  28  feet  high,  with  20  feet  spans.  Stringers,  two,  S'^'i  I'ish  er'k. 
6  by  12  inches,  oak,  with  12  by  13-inch  holsters,  8  feet  long,  notched 
on  caps,  and  with  a  1-inch  bolt  near  each  end.  Plumb  posts,  12  by  12 
inches;  batter  posts,  10  by  12  inches;  sway  braces,  3  by  10  inches; 
longitudinal  pieces,  two,  5  by  8  inches,  from  bent  to  bent.  Sills  rest  on 
walls  of  masonry. 
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The  channel  span  is  a  90  feet  span,  deck  Howe  Truss,  of  19  feet 
depth  c.  to  c.  of  chords.  Panels,  10.  End  tie  rods  of  truss,  two,  2J 
inches.  Main  braces  at  end  of  truss,  8  by  9  inches.  Counters,  6  by  6 
inches.  Lower  chord,  6i,  8,  6J  by  12  inches,  spliced  at  alternate  panels. 
Angle  blocks,  iron.  Clamps  and  keys  laid  in  red  lead.  Laterals,  6  by 
6  inches,  and  1-inch  rods.  Sway  braces  in  4  pairs,  6  by  6  inches.  Floor 
beams  4  per  panel,  6  by  12  inches.  Stringers,  two,  6  by  12  inches.  Stone 
abutments. 

The  west  approach  like  east,  except  there  are  no  stone  walls  for 
trestle  seats.  Stay  laths,  5  by  5  inches,  over  all.  A  tangent  point  to 
curve  in  track  on  the  east  approach,  but  the  truss  and  west  approach 
straight. 

No.  51,  trestle.        No.  51,  a  4-bent  trestle,  on  a  curve,  15  feet  high,  and  built  like 
others. 

No.  52,  trastle.         No.  52,  a  3-bent  curved  trestle. 

Tunnel.  Next  a  tunnel  of   150  to  200  feet  length,  cut  to  a  10  or  12°  curve, 

through  clay,  sandstone  and  soapstone.  Openings,  12  by  15  feet ;  lined 
with  12  by  12-inch  timbers,  placed  4  feet,  c.  to  c,  and  with  3  inches  plank 
laid  outside. 

No.  53,  trestle.         No.  53,  a  2-bent  trestle,  on  a  curve. 

No.  54,  trestle.         No.  54,  a  straight  2-bent  trestle. 

Nos.  55, 56  and        Nos.  55,  56  and  57,  2-bent  trestles,  with  curves  on  first  and  last. 

57.  trestles,      rj^g^^  6  by  6  inches,  at  14  to  16  inches  apart. 

No.  58,  trestle.         No.  58,  a  3-bent  trestle  with  20  feet  spans,  with  bolsters.    Straight 
track.     All  spans  over  15  feet  in  trestles  have  bolsters  under  stringers. 

No.  59.  No.  59,  a  2-bent  straight  trestle. 

No.  60.  No.  60,  a  6-bent  trestle,  with  20  feet  spans  and  bolsters. 

No.  61,  trestle.        No.  61,  a  2-bent  straight  trestle,  10  feet  high. 

Woodsfield.  Woodsfield  Station. 

Kemarks.  GENERAL  Remaeks. 

Maximum.  The  maximum  speed  of  trains  is  20  miles  per  hour.    The  trains  are 

speed  of  train.|Qy^  pgj.  ^j^y^  j^q  each  way,  one  mixed  and  one  passenger. 

Telegraph.  There  is  no  telegraph  line  along  the  road,  so  that  trains  are  run  by 

time  schedules,  and  not  at  all  by  wire.    The  engine  runner  of  our  train 

Curves  ^^^^  ^^^  curves  are  rather  too  sharp  for  his  6-wheel  connected  engine. 

Weight  of  this  6-driver  engine,  21  tons.  Steam  pressure,  120  pounds  per 
square  inch.    The  engines  are  stated  to  be  moguls. 

g  jjj^gj  Ballnst  mostly  of  excellent  materials,  about  half  of   it  is  broken 

stone.  In  many  places  the  quantity  of  ballast  is  meager,  it  being 
crowned  or  convex,  and  at  the  highest  point  at  mid-gauge  it  sometimes 
rises  but  little  over  the  mid-height  of  ties.  But  the  ballast  appears  to 
hold  the  track,  though  the  latter  is  badly  out  of  correct  line  in  many 
places.    It  appears,  however,  not  to  be  so  much  the  fault  of  ballast  as 

Embank-       °^  ^^^  embankments,  which,  at  some  half  dozen  places,  make  trouble 

ments.  by  ghpping.     Also,  the  road  is  being  improved  in  gr»de  and  alignment 

at  several  places  at  which  the  track  was  found  badly  out  temporarily. 
Some  of  the  trestles  with  the  sharpest  curves  appear  to  be  distorted  by 
the  action  of  the  forces  due  to  curvature.  At  one  trestle  the  curve 
appeared  unduly  sharp  at  one  point,  and  with  signs  of  drawing  apart  of 
timbers,  occasioned  by  the  outward  thrust  of  centrifugal  force.    Trestles 
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with  such  sharp  curves,  it  is  believed,  should  be  inclined  in  some 
measure,  according  to  rail  elevation ;  though  in  all  cases  the  bents  here 
appear  vertical. 

The  rails  measure  30  feet  in  length,  for  a  common  length.    Ties  are  Rai's. 
usually  15  to  the  rail  length,  though  occasionally  14  only.    The  rails  are 
mostly  35  pounds  per  yard,  though  40  pounds  are  now  put  in  when  any 
new  ones  are  added.    Four  miles  of  the  40-pound  rail  are  now  down  at 
points  of  heavy  grade.    Rails  are  iron  and  full  spiked. 

The  stated  number  of  ties  per  mile  is  2640.    White  oak,  6  feet  long,  '"'•*■ 
some  of  them  from  Virginia. 

The  maximum  grades  are  130  feet  per  mile,  the  road  running  through  Grades, 
very  hilly  country.  At  points  the  line  appears  to  rise  to  the  heights  of 
elevated  ground,  beautiful  distant  views  and  fine  scenery  being  pre- 
sented. The  road  appears  to  be  mostly  serviceable  to  the  farming 
interests  along  the  region.  The  country  appears  like  an  old  and  long 
settled  one.  The  wealthy  farmers  along  the  line  contributed  largely  to 
the  building  of  the  road. 

Construction  on  this  road  commenced  about  4  years  ago,  but  the 
line  has  not  been  operated  through  but  about  1  year. 

The  stated  maximum  curvature  of  curves  is  14  degrees,  but  the '^"U*""'^  °f 

°         '  curves, 

actual  curvature  of  many  curves  is  greatly  in  excess  of  this  figure,  as 
shown  by  the  several  results  given  in  connection  with  trestles  (see  Nos. 
7,  24  and  49).  It  is  believed  that  some  irregularities  of  curvature  of  line 
on  road  bed  are  due  to  lateral  creeping  of  track,  occasioned  by  workmen 
while  tamping  and  adjusting 

The  cattle  guards  are  of  good  and  complete  design.  The  pit  is  Cattle  guards, 
about  2  feet  deep.  Two  12  by  12-inch  sills  are  placed  crosswise  the 
track-line.  On  these  is  placed  a  frame,  consisting  of  two  12  by  12-inch 
sticks,  beveled  at  top  corners,  upon  which  the  rails  lie;  the  same  having 
their  ends  let  into  4  by  12-inch  planks  about  1  inch  and  spiked.  The 
4  by  12-inch  sticks  are  about  10  feet  long,  and  when  in  position,  rest  on 
the  two  sills  above-named.  Also  the  ends  of  the  12  by  12-inch  beveled 
sticks  rest  on  the  sills.  The  rails  are  spiked  to  these  beveled  sticks.  To 
the  ends  of  the  4  by  12-inch  crossing  sticks  are  spiked  pieces  about  2  by 
4  inches,  reaching  up  about  5  feet,  but  reclining  outward.  Fence 
boards  are  nailed  on  the  latter,  giving  thus  a  reclining  fence  length  (or 
part  length),  crossing  the  ends  of  the  pit. 

Where  found  necessary,  a  frame  of  slats  is  laid  in  the  space  between 
the  rails,  and  also  each  side  of  them.  The  latter  frames  are  made  by 
nailing  4  slats  of  about  2  by  4  inches,  sharpened  on  one  edge,  to  short 
bits  of  plank  Ij  by  6  inches,  and  about  2  feet  length,  and  so  nailed  that 
the  sharpened  edges  are  upward.  The  frame  between  the  rails  has  5 
slats.  The  li  by  6-iDch  plank  pieces  are  placed  so  near  the  ends  of  the 
slats,  that  they  lie  very  near  the  4  by  12-inch  sticks  when  in  position, 
and  thus  the  slat  racks  do  not  slide  out  of  place.  To  examine  or  repair 
a  guard,  the  slat  racks  are  easily  lifted. 

This  guard  appears  to  be  a  very  simple,  inexpensive  and  good  one. 
In  some  cases  the  timbers  are  lighter,  say  10  by  12  inches,  and  the  slat- 
racks  may  in  some  cases  be  left  out. 

This  road  appears  to  be  in  very  good  running  condition.    The  struc-  General  con- 
tures  being  nearly  new,  are  sound  and  strong.    Many  of  the  structures  °*''°°- 


264  ANNUAL  REPORT. 

are  heavier  in  proportion  for  the  narrow  gauge  rolling  stock,  thwn  found 
on  many  full  gauge  tracks.  For  instance,  trestle  timbers  are  in  some 
cases  12  bj-  12  inches,  for  posts  which  are  usually  of  that  size  under  full 
gauge  track. 
Bridge  covei^  One  fact  to  be  regretted  as  a  future  consideration,  is  the  absence  oi 
covering  for  bridges,  on  account  of  which  comparatively  early  renewals 
will  be  necessitated. 


Ing. 


lY.     Wabash,  St.  Louis  .\nd  Pacific  Kailway,  from  Toledo  westward 
via  Defiance  to  State  line.    Inspection  made  in  July,  1881. 

Structures  are  numbered  from  Toledo  westward.    Gauge  of  track,  4 

feet  8J  inches. 

Plate  girder.  No.  5J,  an  iron  plate  girder  with  good  stone  abutments.    Made  for 

n  double  track. 

Oombinfition  No.  6,  a  combination  post  truss.    Span,  153  feet ;  width,  14  feet  in 

post  truss.  clear.  Main  truss  tie  from  top  of  vertical  end  post  to  end  of  the  first 
panel,  a  half  panel  in  lower  chord,  two,  -}  by  3] .  From  top  of  same  end 
post  to  end  of  the  1^-panel  distance,  two,  IJ  by  4.  The  timbers  recently 
bored  b}'  the  chief  engineer,  and  found  sound.  The  bridge  is  discredited 
by  the  railway  company,  and  is  to  be  replaced  by  a  new  one,  which  is 
already  ordered  and  will  be  up  before  snow  falls. 

No.  26,  pile  -"^o-  2*^1  ^  pi's  bridge  64  feet  long,  with  4  pile  bents,  and  spans  of  12i 

bridge.  feet.    Has  been  completely  rebuilt  within  a  year. 

No.  55,  pile  ^°-  ^^'  ^  P''®  bridge  65  feet  long,  in  place  of  a  former  stone  arch. 

bridge.  One  or  two  j'ears  old. 

No.  62,  pile  No.  62,  a  pile  bridge  ;  1  year  old.     Length,  212  feet.     Four  oak  piles 

bridge.  at  each  bent.    Bents  10  feet  apart.    Caps,  two,  12  by  12  inches ;  one 

placed  on  the  other.  Height,  about  12  feet  above  bed  of  stream.  String- 
ers, two,  6  by  15  inches.  Bearers,  one,  6  by  15  inches.  Ties,  6  by  8 
inches,  14  feet  long,  and  16  inches  c.  to  c.  Wheel  guard,  wood,  10  inches 
outside  of  rail,  and  still  outside  of  first  28  inches  a  second  wooden  guard, 
both  sets  4  by  8  inches,  notched,  and  bolted  every  4  or  5  feet. 

No.  64,  pile  No.  64,  a  pile  bridge,  similar  to  62.    408  feet  long,  with  37  bents. 

No.'^il,'  pile  No-  65,  a  pile  bridge  304  feet  long,  with  28  bents.    This  has  an  iron 

bridge.  guard  rail  inside,  in  addition  to  the  above-named  two  wooden  wheel 

guards. 

No.  79,  pile  No.  79,  a  pile  bridge  over  Gilsons'  creek,  2  years  old.    498  feet  long. 

No"'!!'  pile  No.  83,  a  pile  bridge  127  feet  long,  about  two  years  old,  and  built 

bridge.  similarly  to  the  others  above. 

No  100  Pratt         No.  100,  an  iron  through,  double  intersection  Pratt  truss  of  4  spans 

truss.  of  151i  feet  each,  by  the  Detroit  Bridge  Company,  in  1871.    Over  Mau- 

mee  river,  at  Defiance,  Ohio.  Depth  of  truss,  22]  feet.  Panels,  11. 
Each  panel  13  feet  4  inches  long.  Abutments  and  piers  skewed  with 
end  panels  of  bridge,  11  and  14  feet.  End  posts,  12  by  18  inches,  of  two 
channel  bars  with  a  system  of  double  slats  on  each  side  ;  slats  cross  at 
their  middles  with  one  rivet  through  t\yo  at  ends  and  the  channel 
flanges.  Channel  bars,  12  by  3  inches,  and  x's  inches  web.  Slats,  2  by 
t'j  inches,  crossing  at  about  right  angles;  68  in  number,  altogfether- 
First  truss  columns,  6  by  9i  inches,  open,  and  of  2  channels,  6  by  IJ 
inches,  bound  with  latticing,  not  crossed.  Pins,  3  inches.  First  main 
truss  tie,  two,  1-^^  inches  square.    Next  two,  2  by  2  inches.    Both  of  these 
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sets  start  from  top  of  inclined  end  post.  Next  ties,  two,  IJ  by  Ih  inches. 
Lower  chords  at  middle,  four,  2}  by  2J  inches.  Ends,  two,  1|  by  If- 
Floor  beams,  two,  4J  by  12  inches.  I-beams  with  j\  inch  web,  sus- 
pended from  truss  pins  by  2  inverted  U-hangers  of  IJ^  inches  square 
iron  Lateral  ties,  lyj-inch  rods  at  end.  Stringers,  two,  6  by  Hi  inchesi 
oak.  Ties,  6  by  8  inches,  with  8  inches  between  by  13  feet  length' 
Guard  rail,  8  inches  inside  of  rails.  Wheel  guard,  18  inches  outside,  and 
bolted  every  4  or  5  ties.  Bearers,  one,  6  by  16  inches,  and  a  second 
wheel  guard  notched  on  all  ties,  and  bolted  every  4  or  5  ties. 

South  approach  a  small  iron  through  Pratt  truss  of  66  feet  span. 
End  posts,  9  by  18  inches,  like  large  ones  in  construction.  Panels,  7- 
Depth,  8  feet.  Panels,  9.  Width,  14  feet  clear.  End  main  truss  tie, 
two.  If  by  If  inches.  Lower  chords  at  middle,  three,  2  by  2  inches. 
Flooring  like  that  on  the  ^jrincipal  structure.  All  on  good  masonry 
abutments  and  piers. 

This  is  an  excellent  structure  of  fine  workmanship.  It  is  acknowl- 
edged to  be  rather  light  for  present  traffic.  Trains  pass  at  nearly  full 
speed. 

No.  101,  a  combination  through  Pratt  truss,  about  2  years  old,  with  jj^  jqj  ^g^. 
the  upper  chords  and  end  posts  well  covered  with  tin.    Over  Third  b'n^'ion  Pratt 
street,  Defiance.     Panels,  7.     Depth,  8  feet  j  inch,  c.  to  c.     Lower  chords 
at  middle,  three,  2g-inch  round  bars.    Pins,  22  inches  diameter.     End 
posts,  two,  8  by  10-inch  pieces.     First  main  truss  ties,  two,  1  j  inches 
square.    Stone  abutments.    A  good  structure: 

No.  120,  a  pile  bridge  about  like  others  ;  length,  204  feet.  No.  120,  pile 

No.  124,  a  Howe  Truss  of  lllj  feet  span.  Panel  length,  10  feet  3  j/^  f.^  Howe 
inches.  Width,  14  feet  clear.  Panels,  10.  Lower  chords,  5,  6,  6,  5  by  Truss. 
14  inches.  Upper  chords,  5,  6,  6,  6  by  11  inches.  Clamps  and  keys  at 
every  panel.  End  panel  braces,  two,  8J  by  9;  inches.  End  truss  ties, 
two,  Ij  inches,  and  one,  li  inches,  not  upset.  Floor  beams,  8  by  13 
inches,  4  to  the  panel.  Stringers,  6  by  15  inches,  fiat.  Bearers,  6  by  15 
inches. 

General  Ebmakks.  Remarks. 

All  small  structures,  such  as  cattte  guards  and  culverts,  stated  to  be  g^jg^jj  struc- 
rebuilt  this  fall.      Order  for  it  said  to  be  already  given.    These  are  now  tures. 
the  poorest  structures  of  the  road,  looking  old  and  weak. 

Rails  are  laid  with  joints  placed  opposite  and  not  alternate.     The  Rails, 
aim  is  to  not  have  suspension  joints.    The  angle  bar  fastening  is  much 
used,  but  not  altogether ;  but  where  not,  the  rails  are  notched  for  the 
spikes  to  prevent  creeping.     Rails  are  full  spiked. 

Rails  are  said  to  give  but  little  warning  of  breakage,  but  generally  wint'r  breaks, 
go  entirely  through  when  they  start  to  break.  They  break  more  at  the 
2nd  hole  for  fish-plates  than  at  other  points.  In  winter  they  break 
more  on  sand  and  gravel  ballast  than  on  stone  ballast.  This  is  believed 
to  be  because  the  sand  and  gravel  ballast  retains  water  to  freeze,  thus 
forming  a  solid  bed,  devoid  of  elasticity  in  winter,  which  is  not  the  case 
with  stone  ballast.  Also,  as  a  2nd  cause,  the  freezing  sand  and  gravel 
heaves  the  rails  into  irregular  lines,  which  "  ride  "  harder  than  the  un- 
altered lines  of  rail  on  stone  ballast. 

The  standard  rail  section  from  1874  to  1879  was  4  inches  deep,  2j\ 
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inches  across  the  middle  of  the  head,  4  inches  across  the  foot,  and  \l 
inches  thick  in  the  stem.  Weight  per  yard,  52  pounds.  From  1879  to 
the  present  the  standard  has  been  a  .59-pound  rail,  4/5  inches  extreme 
depth,  2/5  in.  thick  through  the  middle  of  head,  /^  inch  thick  in  stem, 
and  3|  inches  wide  in  foot.  Edges  of  foot  J-inch  thick.  At  the  web  the 
foot  is  5-inch  thick.  Sides  of  stem  concave  to  a  radius  of  12  inches- 
Crown  of  rail  convex  to  a  10-inch  radius.  Top  side  corners  of  head 
rounded  to  a  radius  of  |  inch.  Lower  comers  of  head  rounded  to  a 
radius  of  4J-  inch.  The  head  and  foot  join  the  stem  by  fillets  of  J-inch 
radius.  Under  side  of  head,  except  the  round  and  fillet,  flat  and  in- 
clined about  the  same  as  the  top  of  the  foot.  One  feature  of  this  rail 
wherein  it  differs  from  the  most  usual  modern  practice,  consists  in  nearly 
vertical  or  parallel  sides  of  head.  The  same  fish-plate  fits  this  rail  and 
the  standard  of  1874  to  1879. 

Ties.  The  length  of  ties  was  formerly  8  feet,  but  they  are  now  9  feet. 

Width  of  face,  6J  to  9*  inches,  laid  3,000  to  the  mile,  oak  and  elm,  latter 
being  chemically  treated.  Chemicalh'  treated  elm  costs  about  same  as 
oak. 
Cattle  guards.  The  cattle  guards  consist  of  3  or  more  long  ties  laid  crosswise  the 
track,  in  the  bottom  of  a  pit  about  2  feet  deep  by  7i  feet  lengthwise. 
On  these  is  laid  a  frame  consisting  of  4  pieces,  12  by  12  inches  length- 
wise, 2  being  under  the  rails,  and  2  about  12  feet  apart,  all  about  7  feet 
length,  across  the  ends  of  which  are  spiked  thick  planks.  On  this  frame 
the  ties  6  by  8  inches  flat  by  14  feet  long,  sawed  and  with  beveled 
edges,  are  laid,  5  or  6  in  all.  Outside  the  rails  are  4  wheel  guards,  two 
on  each  side,  bolted  to  ties.  At  each  side  of  the  guard  is  a  reclining 
fence  length  parallel  to  track,  from  which  juns  the  division  fence. 

Pile  bridges.  The  standard  pile  bridge  for  the  numerous  nearly  dry  openings  con- 

sists of  4  piles  with  12  by  12  caps  and  proper  bracing,  with  12-feet 
spans,  etc. 

Weight  of  ^^^  heaviest  passenger  locomoties  have  58,000  pounds  on  drivers. 

locomotives.    Distance  c.  to  c.  of  driver  axles  8  feet  8  inches.    The  heaviest  freight 
cars  loaded  25  tons. 

Elevation  of  Elevation  of  outer  rail  on  curves  1  to  3i  inches,  according  to  curva- 

outer  rails,      ture  and  location  of  curves. 

Specifications  Specifications  for  bridgs  require  that  spans  from  150  to  200  feet  shall 

carry  a  rolling  load  of  3,000  pounds  per  foot.    Spans  of  120  feet,  3,.t00 

pounds.     Spans  of  100  feet,  4000  pounds.    Small  plate  girders  5,000  lbs. 

per  foot. 

Bridge  inspec-  ^  Toad  and  a  bridge  inspector  is  emploped   for  each  200  miles  of 

tor-  road,  whose  duty  it  is  to  keep  busy  ^oing  over  his  beat  and  make  a 

record  and  report.     He  is  charged  especially  to  look  for  flaws  and  rot. 
Train  sehed-  Trains  are  run  by  schedule  and  train  dispatcher. 

In  the  passenger  cars  of  trains  a  cord  runs  along  in  reach  of  passen- 
Appllcation of  ,  ,,.  ?.    ,      ,         .    ,       ,  .  ,.       >  ,.,',,„ 

air  brakes  on    gers,  by  pulling  which  the  air  brakes  are  immediately  applied  with  full 
passeng  rears,  f^^gg     jjjg  object  of  this  is  to  enable  any  one  in  any  car  to  apply  the 
brakes  in  case  of  a  broken  axle  or  other  accident  to  that  car.    One  in- 
stance is  given  of  the  brake  having  been  applied  through  curiosity,  and 
ignorance  of  true  office  of  cord. 

The  qualities  of  iron  in  the  iron  bridges  cannot  be  stated. 
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V.    Cleveland,  Tuscarawas  Valley  and  Wheeling  Railway,  from 
Black  river  to  West  Wheeling.    Inspected  July  22,  1881. 

Gauge  of  track,  4  feet  8i  inches. 

Structures  are  numbered  from  Black  river. 

No.  1,  a  deck  Howe  truss,  uncovered.  Span,  144  feet ;  panels,  14 ;  ^°-3' ^o"^ 
depth,  about  15  feet;  width,  10  feet,  clear.  Over  west  branch  ot  the 
Black  river,  and  will  be  renewed  next^ear.  Lower  chords,  6,  7,  7,  6  by 
13  inches,  with  iron  clamps  and  keys ;  top  chords,  6,  7,  7,  6  by  12  inches, 
with  wood  keys;  braces,  two,  10  by  11  inches,  at  end  ;  truss  main  ties  at 
first  panel,  three,  2-inch  rods;  lateral  ties,  1}  inches,  and  braces,  6  by  6 
inches,  top  and  bottom  ;  floor  beams,  H  bj'  12  inches,  four  to  the  panel ; 
stringers,  two,  6  by  12  inches ;  sway  braces  in  seven  sets ;  ties,  6  by  8 
inches,  7  inches  between  ;  guard  rails,  5  by  5  inches,  bolted  every  third 
tie,  and  placed  12  inches  out.  The  stringers  and  floor  beams  are  the 
weakest  parts  of  this  bridge.     Masonry  abutments. 

The  north  approach  a  trestling,  looking  old,  but  is  to  be  filled  within 
6  months.  Trestles  stand  on  dry  ground.  Stringers,  6  by  15  inches, 
originally  only  two  of  them,  but  recently  a  new  one  has  been  added 
throughout.  Intermediate  trestles  have  been  added  to  keep  the  struc- 
ture safe  till  filled. 

South  approach  trestling  in  similar  condition,  but  is  to  be  filled 
within  6  months,  and  put  in  good  condition.  Slowing  of  speed  ordered 
here  for  the  present . 

No.  2,  a  deck  Howe  truss  of  170  feet  span,  over  the  east  branch  of  No.  2,  deck 
Black  rivsr.  Chords,  7,  8,  8,  7  by  13  and  12  inches;  depth  of  truss,  17  Howe  truss, 
feet;  width,  10  feet  8  inches  clear;  panels,  16;  braces,  two,  10  by  14 
inches,  at  end  panel,  and  main  ties,  three,  2}  inches.  Sway  braces  in  9 
sets.  Strong  quadrangular  trestling  put  under  at  each  quarter,  to  be 
planked  outside,  and  filled  with  stone.  Outside,  riprap  is  to  be  placed 
around  to  anchor  the  trestle  support.  Slowing  of  speed  of  trains  ordered 
here  for  the  present.  Floor  beams,  16  feet  8  inches  long,  and  weak  from 
age ;  ties,  6  by  8  inches,  and  8  inches  between  ;  guard  rails,  wood,  5  by  5 
inches,  notched  and  bolted  every  third  tie.  Abutment,  stone  masonry, 
in  good  condition  at  north  end.  At  the  south  end  the  bridge  stands  on 
native  rock,  dressed  to  face. 

North  approach  a  good  strong  trestling,  new,  except  one  opening 
has  an  inverted  queen-post  truss  of  32  feet  span,  with  string  pieces  or 
chords,  three,  6  by  16  inches.  The  truss  rods  bear  at  ends  7  stringers 
on  iron  shoe  pieces. 

Crossing  of  C,  C,  C.  &  I.  Ry. 

Half  a  mile  south  of  crossing,  examined  two  cattle  guards.     In  good  cattle  guards, 
condition.    Opening,  8  by  8  feet ;  bearers,  about  8  feet  long,  under  rails, 
with  planks  crossing  them,  3  by  12  inches.    Slats  about  2  inches,  or  3  by 
4  inches,  beveled.     Reclining  fence  length  at  each  side. 

About  4  miles  south  of  junction,  examined  a  2-bent  trestle.     Bents  Trestle,  four 
rotted  1  inch  deep  at  surface,  one  side,  where  they  enter  the  ground,  junction!™ 
Safe.    Trestle  timbers,  12  by  12  inches.    Stringers,  three,  6  by  16  inches, 
new.    The  bank  bearings  are  trestles,  partly  buried  and  shortened  by 
filling  in  tlie  original  opening. 

Between  this  and  No.  3  is  another  trestle  of  6  bents.  Trestle. 

No.  3,  a  deck  Howe  truss,  uncovered.    Span,  40  feet ;  chords,  10  bv  No.  8,  Howe 

•'  deck. 
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14  inches,  solid,  single  sticks,  oak  ;  braces,  41  by  14  inches ;  truss  tie  rods, 
two,  1:^  inches;  panels,  8;  depth  of  truss,  between,  4  feet  fci  inches;  total 
depth,  8i  feet.  Under  these  somewhat  old  and  peculiarly  built  trusses 
are  added  new  oak  timbers,  10  by  14  inches,  forming  a  sort  of  an  arch 
of  3  pieces,  springing  from  the  good  stone  abutments.  The  middle  piece 
is  horizontal  against  the  underside  of  the  trusses.  The  abutments  are 
in  the  form  of  T-walls,  extending  into  the  embankments.  Thickness  of 
the  branch  wall  extended  under  track  about  6^  feet.  Heavy  copings 
extend  out  over  about  2  feet,  and  seem  to  have  split  the  top  of  the 
south  T-wall,  so  as  to  open  it  about  lo  inches.  The  structure  appears  to 
be  entirely  safe. 

Grade  sum-  Between  Nos.  3  and  4  is  a  summit  in  grade,  two  miles  south  of 

Medina. 

Two  trestles.  ^^gg  ^^^  trestles,  first,  with  about  20  bents,  of  16  feet  spans  each, 

and  20  feet  height  above  ground.    4  years  old.     Stringers,  three,  6  by 
16  inches.    Ties,  6  by  8  inches,  6  inches  between.     Iron  guard  rails,  6 
inches,  inside  ;  and  wood  guard  rails,  5  by  o  inches,  12  inches  out,  bolted 
every  second  tie.     Bents  consist  of  2  plumb  and  2  batter  posts,  a  sill  and 
cap,  all  12  by  12  inches,  with  sway  braces,  and  standing  on  4  stone  piers 
of  about  2  feet  square  to  each  bent.    The  latter  resting  on  rock  bed. 
Second  trestle  all  renewed  and  good.     Construction  like'  preceding. 
No.  4,  through         No.  4,  a  through  Howe  truss,  of  wood,  with  trusses  covered  separ- 
ately.   Built  in  1878.    Panels,  6 ;   span,  46  feet ;  depth  of  truss,  8  feet ; 
width,  clear,  14  feet ;  lower  chords,  5,  5,  5,  5  by  14  inches,  single  pieces. 
End  panel  truss  rods,  two,  If  inches,  at  bottom  of  threads,  li  inches. 
Braces  in  end  panel,  8  by  8  inches.     Floor  beams,  7  by  15  inches. 
Stringers,  two,  6  by  12  inches.     Abutments  of  good  stone  masonry. 
Junction  with  N.  Y.,  P.  &  O.  Ry. 
Two  trestles  south  of  the  junction,  renewed. 
No.  5,  through         No.  5,  a  through  Howe  truss,  uncovered,  and  one  of  the  older  ones. 
°^''^'  Over  the  Chippewa  stream.     Original  length  of  truss,  110  feet;  span, 

present,  62  feet,  block  to  block,  and  in  effect  4  spans ;  depth  of  truss,  20 
feet;  width,  about  1.5  feet.  Clamps  and  keys  of  lower  chords,  iron. 
Braces  in  end  panels,  two,  7  by  9  inches ;  and  main  ties,  two,  1 J  inches. 
Laterals,  6  by  6  inches,  and  l|-inch  rods.  Floor  beams,  7  by  14  inches, 
4  to  panel.  Stringers,  about  10  by  12  inches.  Ties,  6  by  8  inches,  10 
inches  between.     Wood  guard  rail  as  usual,  5  by  5  inches,  etc. 

Trestle.  Next  trestle  renewed  last  summer.     Length,  50  feet. 

No.  6,  through         No.  6,  a  through  Howe  truss ;  same  size,  length,  etc.,  as  No.  5.    Width, 

°'"^'  14  feet,  clear.     Over  Chippewa   stream.     Trestles   placed   under  the 

bridge  for  temporary  supports  at  3  panels  from  the  ends.    Floor  beams, 

4  to  the  panel.    Stringers,  10  by  10  inches,  clamps  and  keys,  iron.    Ties 

and  flooring  as  usual.     Bored  lower  chord,  and  found  it  sound. 

Branches.  Silver  creek,  flag  station.    Branch  road  to  coal  mines.     Four  miles. 

Warwick,  junction  with  Cleveland  and  Mt.  Vernon  Railway. 

Trestle.  Next,  a  trestle  with  track  in  a  curve.     The  bents  are  3  oak  piles 

with  2  diagonals  spiked  on  for  sway  braces.    Piles  sap-rotted,  but  sound 
at  the  heart,  and  strong ;  caps  fair ;  7  years  old.     All  above  the  caps  re- 
newed recently.     Stringers,  three, '6  by  18  inches  by  20  feet  length. 
Massillon,  junction  with  the  P.,  Ft.  W.  &  C.  Railway. 

Trestle.  Next,  a  trestle  rather  poor,  Ijut  not  dangerous,  which  is  already 
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ordered   by  the  company  to  be  replaced  by  a  stone  arch  of  10  feet 
diameter,  with  filling  of  dirt. 

At  Burr's  Mills  is  a  trestle  washed  and  cut  by  ice.  Several  new 
bents  put  in,  and  new  stringers  put  on.  Several  ties  wanting.  A  de- 
railed car  would  be  likely  to  fall.  Repairs  apparently  incomplete. 
Upper  works  sound.     Old  piles,  7  years  old. 

No.  7,  a  through  Howe  truss,  uncovered.    Span,  130  feet.    Panels,  No.  7,  Howo 

through. 
12.    Clamps  and  keys  to  chords,  iron.    Lower  chords,  6,  7,  7,  6  by  13^ 

End  panel  braces,  8  by  10  inches,  and  tie  rods,  three,  1|  inches.     Depth 

of  truss,  20  feet.     Width,  14  feet.    Bored  at  two  places,  and  found  sound 

wood  at  heart,  though  some  of  the  parts  of  lower  chord  are  weakened 

by  sap-wood  decay  by  nearly  a  fourth.    Floor  beams,  8  by  14  inches  ;  4 

to  the  panel.    Stringers,  10  by  12  inches.    Ties,  4  by  8  inches ;  4  inches 

between. 

Abutments  consist  of  8  piles  in  2  rows  of  4  each,  planked  and  filled 
between  with  stone.     All  about  6  years  old.    This  bridge  appears  too 
weak  for  service.     It  is  stated  that  a  trestle  bent  will  be  put  under  be- 
fore winter  for  additional  support.     Four  angle  blocks  at  seats  of  main 
.  braces  broken. 

No.  8,  a  through  Howe  truss ;  not  covered.  About  6  years  old.  No.  8,  Howe 
Span,  180  feet.  Panels,  Ki.  Depth,  20  feet.  Width,  14  feet.  Lower  '  ""^  ' 
chords,  7,  8,  8,  7  by  14.  End  panel  braces,  8  by  18  inches.  Truss  ties, 
three,  2}  inches.  Lower  chords  drawing  apart  at  the  joints.  To  prevent 
further  stretching  of  joints  clamps  are  put  upon  the  chord  members  at 
the  splices.  These  clamps  are  of  cast-iron  and  grip  the  chord  pieces 
edgewise,  both  parts  at  a  joint,  by  bolts  passing  vertically  through  from 
the  top  to  the  lower  part  of  clamp.  These  are  then  connected  longitu- 
dinally by  rode,  which  run  past  the  joint  in  the  chord.  These  clamps 
were  patented  April  25,  1865.  Two  trestle  supports  are  under,  thus 
taking  7  panels  out  of  the  bridge.  Floor  beams  4  to  the  panel.  String- 
ers, 10  by  12  inches.  Abutments  of  piles  filled  in  by  stone.  Ties,  4  by 
8  inches,  4  inches  between  and  12  feet  long. 

No.  9.  a  through  Howe  truss,  uncovered,  of  10  panels.  Depth  of  No.  9,  through 
truss,  20  feet.  Width,  14  feet.  Over  the  Ohio  canal.  Same  age  as  No.  Howe. 
10,  but  in  better  condition.  Lower  chords,  6,  7,  7,  6  by  12  inches.  End 
panel  braces,  two,  9  by  10  inches,  and  tie  rods,  two,  2-inch  rods.  Late- 
rals, 6  by  6  and  li  inches.  Span,  105  feet.  Built  in  1872.  Floor  beams, 
probalily,  same  as  for  No.  10,  7  by  14  inches.  Stringers,  10  by  12.  Ties, 
7  by  8  inches,  8  inches  between,  etc.    In  good  condition  for  its  age. 

West  approach  to  No.  9,  a  trestling  of  5  bents  and  16  feet  spans,  xrestling 
Stringers,  three,  6  by  16  inches,  one  of  the  three  being  new. 

No.  10,  a  through  Howe  truss,  of  same  age  as  No.  9.     Over  the  Tus-  no.  lO 

carawas  river,  uncovered  :  2  spans  of  160  feet  each.    Panels,  16.     Depth  through 

Howe 
of  truss,  20  feet.    Width,  14  feet.     Lower  chords,  7,  8,  8,  7  by  14.    End 

panel  braces,  10  by  13,  and  tie  rods,  three,  2J-rod8.  Clamps  and  keys, 
iron.  Lower  chords  drawing  apart,  indicating  weakness.  Floor  beams, 
7  by  14  inches;  4  to  the  panel.  Stringers,  two,  6  by  12.  Laterals,  6  by 
6  inches,  and  l}-inch  rods.  Ties,  7  by  8,  and  8  inches  between.  Wood 
^uard  rail,  5  by  5  inches,  notched,  and  bolted  at  alternate  ties.  Abut- 
ments of  good  stone  masonry. 

East  approach  an  inverted  king-post  truss  of  about  30  feet  length. 
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with  2  stringers,  8  by  18  inches  each.  Truss  rods  seated  on  iron  corner 
plates  at  end  of  the  truss. 

West  approach,  16  bents  of  tre.sthng,  being  filled  with  earth.    This 

filling  is  stayed  just  now  by  the  compan}',  being  enjoined  by  the  court 

at  the  solicitation  of  the  people  here,  not  to  fill  this  trestle  in  the  river 

bottoms,  for  fear  the  embankment  will  impede  the  water  of  the  river, 

Uirovigh  causing  back-water  above. 

Howe.  No.  11,  a  through   Howe  truss  of  16  panels,  uncovered ;  built  in 

1872.  Depth  of  truss,  20  feet.  Width,  14  feet.  Chords,  7,  8,  8,  7  by  14. 
End  panel  braces,  11  by  12  inches.  Ties,  three,  2}  inches.  Over  Still- 
water river.  Under  the  fourth  panel  is  a  crib  filled  with  stonp,  for  a 
support  to  the  truss. 

West  approach  a  trestling,  new  and  sound. 

Uhrichsville  and  Pan  Handle  Eoad.    This  is  stated  to  have  been 
the  terminus  of  the  Cleveland  and  Tuscarawas  Railway  for  seven  years. 
It  was  recently  extended  to  the  Ohio  river,  and  the  structures  described 
No.  12,  pile      below  are  only  about  one  and  a  half  years  old. 

No.  12,  a  pile  bridge  of  seven  spans.    Spans  each  16  feet  c.  to  c. 
No.  13,  trestle.  Stringers,  three,  7  by  17  inches.     Age,  IJ  years. 

No.  13,  a  trestle  of  28  bents  to  a  curve  in  the  track.  Spans,  16  feet. 
Bents  consist  of  two  plumb  and  two  batter  posts,  a  sill  and  cap,  all  12  by 
12  inches,  and  2  sway  braces  diagonally  crossing  each  other.  Bents 
each  stand  on  the  heads  of  4  short  piles. 

The  nut-lock  used  here  is  the  Metcalf,  Paul  &  Co.'s. 
No.  14,  pile  No.  14,  a  pile  bridge  of  4  bents,  at  20  feet  c.  to  c.    Caps,  12  by  14 

"  ^*'  inches.    Stringers,  three,  7  by  17  inches.    Ties  consist  of  ordinary  track 

ties,  spotted  to  thickness,  laid  with  9  inches  between.     Guard  rail,  6  by 
No.  IS.  g  inches,  notched  and  bolted  at  every  third  tie. 

No.  lo,  of  same  description  as  No.  14.    These  are  over  the  Still- 
water. 
No.  16,  pile  No.  16,  a  pile  bridge  of  about  15  bents  of  4  piles  each,  otherwise 

about  the  same  as  No.  14. 
Nos.  17  to  25.  Nos.  17  to  25,  inclusive,  all  pile  bridges  or  trestles,  with  20-feet  spans, 

and  with  bents  from  6  to  8  in  number,  except  No.  24,  which  has  12 
bents.     All  bents  have  4  piles.    The  heights  above  channel  bottom  run 
from  10  to  16  feet. 
No.  26,  thro'gh  No.  26,  a  through  Howe  Truss,  uncovered,  of  60  feet  span.     7  feet 

■^"^®'  depth  of  truss,    10  pauels,    and    14   feet  width.      North  of  Freeport. 

Chords,  6,  8,  6  by  13  inches.  End  panel  braces,  8  by  8  inches,  and  truss 
ties,  two,  2  inches.  Counter  brace,  5  bj'  6  inches.  Truss  rods  not  upset 
for  threads.  The  middle  timber  of  lower,  double  spliced  in  2nd  panel, 
and  outside  timbers  spliced  at  4th  panel  from  ends.  Upper  chord,  6,  8, 
6  by  9^^  inches.  Clamps  and  keys,  wood.  Floor  beams,  7  by  14  inches. 
Stringers,  two,  6  by  12  inches.  Ties,  7  by  9  inches,  8  inches  between. 
Wood  guard  rail,  6  by  6  inches,  15  inches  outside,  with  bolts  at  alternate 
ties.  Abutments,  uorth  end,  8  piles  iii  two  rows,  4  feet  apart  and 
planked.  Space  between  planks  to  be  filled  with  stone.  South  end,  2 
framed  trestles,  each  with  4  vertical  timbers  and  4  feet  apart,  filled  in 
with  stone.  • 

Tunnel.  A  tunnel  of  about  200  feet  length,  timbered  with  10  by  10-inch  tim- 

bers, 2  feet  apart,  and  planked  with  2  by  14-inch  planks.  Height  of 
tunnel,  18  feet. 
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Nos.  27  to  45,  inclusive,  small  pile  trestle,  with  4  piles  to  each  bent,  Nos.  27  to  45. 
and  where  of  such  height  as  to  require  them,  two  sway  braces  are  put 
on  X-fashion.    These  trestles  are  all  small  and  low,  mostly  of  4  or  5 
bents,  and  5  or  6  feet  height.    Nos.  27  and  31  have  9  bents.    All  stringers 
are  three,  7  by  17  inches.     Bents  20  feet  apart  c.  to  c. 

No.  46,  a  large  trestle  of  44  bents,  2  stories  high.  Bents  stand  each  No.  46,tresHe. 
on  4  pile  heads,  cut  off  a  little  above  ground.  Greatest  height  of  bents,  sill 
to  cap,  30  feet.  Bents  consist  of  2  plumb  and  2  batter  posts,  a  sill  and 
cap,  all  12  by  12  inches,  also  a  girt  strip  at  mid-height,  with  crossing 
sway  braces  in  the  lower  and  upper  parts,  or  panels,  bolted  at  all  the 
timl.ers  crossed.  Made  of  oak  timber.  Steel  rails  laid  on  this  trestle, 
though  the  road  has  iron  rails  from  Uhrichsville  to  the  Ohio  river. 

No.  47,  a  pine  trestle  like  49,  soon  to  be  described.  No.  47,  trestle. 

No.  48,  an  oak  trestle  made  like  No.  46.  No.  48,  trestle. 

No.  49,  a  large  trestle  which  is  truly  remarkable  forits  height,  quan-  No.  4»,  trestle, 
tity  of  lumber,  great  number  of  sticks  in  bents,  complex  framing,  good 
workmanship,  and  strength.  Height,  55  feet;  length,  640  feet.  Total 
lumber,  350  M  feet  of  pine,  all  8  by  8  inches,  and  3  by  10  or  4  by  1 0-inch 
spans,  16  feet  c.  to  c.  Built  to  a  curved  track.  Caps,  three,  5  by  10-inch 
pieces,  18  feet  long.  Ties,  16  feet  long,  with  bearers  under  the  ends.  A 
wood  guard  rail,  12  inches  outside,  and  a  ribbon  at  ends  of  ties. 

The  bents  each  stand  on  8  piles.  The  bents  themselves  are  of  very 
peculiar  construction,  and  stated  to  be  such  that  any  stick  can  be  taken 
out  and  replaced  by  a  new  one,  without  giving  any  attention  to  passing 
trains.  Thus  the  whole  immense  structure  can  be  rebuilt  entire,  stick 
by  stick,  with  no  inconvenience  to  traffic.  This  end  was  evidently  in 
view  when  the  ingenious  design  was  made. 

Each  single  bent  is  described  thus :  In  general  there  are  2  plural) 
posts  and  2  batter  posts,  girts  and  braces.  A  plumb  post  consists  of  four 
8  by  8-inch  sticks,  so  arranged,  that  a  3  by  10-inch  stick  running  crosswise 
the  track  separates  them  by  pairs.  Also  an  8  by  8-inch  stick,  running 
lengthwise  the  track,  separates  them  into  pairs.  The  Slyy  8-inch  stick 
lies  above  and  in  contact  with  the  3  by  10  stick.  Thus  the  four  8-inch 
sticks  forming  a  post  are  separated  8  inches  one  way  and  3  inches  the 
other.  Outside  the  8-inch  sticks  of  post,  both  sides,  is  a  3  by  10-inch 
stick  parallel  to  the  between  3  by  10  inches,  all  crosswise  the  track,  and 
running  similarly  by  the  other  post  and  batter  posts.  Bolts  go  through 
these  three  3  by  lO-inch  girt  pieces  and  the  8-inch  sticks  of  posts,  two 
bolts  at  each  plumb  post.  At  the  batter  posts  the  two  8-inch  sticks  have 
one  3  by  10  inches  between,  and  one  each  side,  with  one  bolt  through 
all.  Also,  the  longitudinal  8  by  8-inch  sticks  between  the  8  by  8-inch 
sticks  of  posts  have  a  bolt  through  at  intersections.  A  longitudinal  stick 
4  by  10  inches  is  fastened  on  outside  the  batter  posts,  and  lying  on 
the  crossing  girt  pieces.  This  system  of  girt  and  longitudinal  sticks  is 
placed  at  each  10  feet  in  height,  thus  dividing  the  bents  into  panels  of 
10  feet  each  in  height.  Braces  on  outside  of  posts  and  batter  posts  run 
from  the  outer  ends  of  a  girt  strip  upward  and  toward  each  other,  and 
meet  at  the  underside  of  the  next  girt  above.  These  are  spiked  on. 
The  upper  girts  are  three,  5  by  10  inches  by  18  feet  long,  forming  the 
cap  to  the  bent. 

The  stringers  are  three,  probably  7  by  17  inches,  all  in  excellent 
condition. 
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Nos.  53  and  54. 
Nos.  55,  56,  57 
and  58. 


Nos.  60,  61,  62 
and  63,  Pratt 
combination 
trusses. 
Nos.  64  and  65, 
through  com- 
bination Pratt 
trusses. 
No.  66,  oombi 
nation  Pratt. 


No.  67. 

No.  68. 


Nos.  72  and  T3. 
Culverts. 


No.  74,  Pratt 
through  com- 
bination. 


Nos.  75  and  76, 
through  com- 
bination 
Pratt. 


Nos.  50,  51  and  52  are  also  large  trestles,  350,  300,  and  550  feet  long, 
by  40,  40,  and  55  feet  height,  respectively,  and  built  of  pine  and  similar 
construction  to  No.  49 ;  also  have  wide  deck. 

A  tunnel,  1,453  feet  long,  timbered  throughout  with  10  by  10-inch 
sticks,  16  inches  apart  at  south  end,  and  10  or  12  inches  apart  at  the 
middle  of  tunnel,  with  planks  2  inches  thick  outside,  all  white  oak. 
Tunnel  cut  in  limestone  rock,  from  which  pieces  were  liable  to  detach 
and  fall.  The  timbers  have  vertical  posts  at  sides,  capped  by  a  plate, 
from  which  plate  two  inclined  pieces  rise  to  meet  a  horizontal  "  kej'- 
stone  "  piece  above  by  a  eained  joint. 

Nos.  53  and  54,  small  combination  trusses. 

Nos.  55,  56,  57  and  58,  through  cimbination  Pratt  trusses  of  75  feet 
span,  22^  feet  depth  of  truss,  14  feet  width  between  trusses,  and  6  panels. 
Lower  chords  at  the  end,  two,  l;  inches,  square;  at  middle,  two,  1  by  8 
inches;  end  main  truss  ties,  two,  1 J  inches  square  ;  end  posts,  three,  6 
by  12  inches;  pins,  2.)  inches  diameter;  floor  beams  at  panel  points 
consisting  of  three,  6  by  18  inches,  wood ;  stringers,  three,  6  by  14  inches. 
Laterals  between  stringers  and  floor  beams.     Abutments  masonry. 

No.  59,  a  30  feet  span,  3  panel  Pratt  or  Howe  truss,  combination  (see 
No.  70). 

Nos.  60,  61,  62  and  63,  Pratt  combination  trusses;  one  panel  longer 
than  No.  55,  otherwise  same,  except  dimensions. 

Nos.  64  and  65,  through  combination  Pratt  trusses  of  8  panels. 

No.  66,  a  through  combination  Pratt  truss  of  9  panels. 

Culvert. 

No.  67,  same  as  64. 

No.  68,  a  combination  Pratt  of  11  panels. 

No.  70,  a  34  feet  span,  3  panel  combination  truss,  Pratt  style,  except 
that  the  rectangular  middle  panel  has  braces,  6  by  8  inches,  instead  of 
tie  rods.  It  is  the  queen-post,  or  rather  queen-rod  style,  with  braces  in 
middle  panel,  except  the  vertical  members  between  panels  are  two 
If-inch  iron  rods,  and  lower  chords,  iron,  two,  If-inch  rods.  The  in- 
clined end  posts  and  top  chord  are  10  by  12  inches,  wood.  Floor  beams, 
two,  7  by  17-inch  sticks. 

A  tunnel,  about  400  feet  long,  timbered  like  others. 

No.  71,  an  8-panel  Pratt  combination. 

Culvert. 

Nos.  72  and  73,  6  panels,  like  55. 

Culvert.     All  culverts  along  here  have  masonry  abutment  walls. 

Culvert. 

No.  74,  a  through  combination  Pratt  truss  of  7  panels,  64  feet 
span,  and  17  feet  depth  of  truss.  End  posts,  three,  6  by  10  inches 
pine.  First  main  truss  ties,  two.  If  by  If  inches,  iron;  next,  two,  1^^ 
by  Its-  Vertical  tie  between  first  and'  second  panel,  one,  IJ  inches 
square.  Lower  chords  at  end  panel,  two.  If  by  If  inches;  next  panel, 
two,  s  by  3  inches. 

Nos.  75  and  76,  a  through  combination  Pratt ;  2  spans,  of  106  feet 
each,  with  8  panels,  and  22J  feet  depth  of  truss.  Inclined  end  posts  and 
top  chords,  pine,  three,  7  by  14  inches.     First  main  truss  rods,  two,  1| 


Tunnel. 


COMMISSIONER   OF    RAILROADS.  273 

laches  square  ;  next,  two,  l|  inches  square  ;  next,  two,  1]  inches  square ; 
next  (counter),  one,  IJ  inches,  round  ;  next  (counter),  one,  1-inch  rod. 
The  one  remaining  square  panel  without  a  counter  tie.  Vertical  tie 
between  first  and  second  panel,  one,  1;  inches  square.  Bottom  chords 
at  end,  two,  11  inches  square;  next, about  two,  1  j  by  4 inches;  next,  two, 
1}  by  4  inches,  next,  two,  Ij^  by  4  inches,  at  middle. 

No.  77,  same  style  of  Pratt;  11  panels. 

Tunnel,  timbered.  • 

No.  78,  like  77.     Culvert.  No.  78. 

Nos.  79  and  80,  Pratt  combination,  like  84.     Culvert.  Pratt. 

No.  81,  a  9-pauel  Pratt  combination.  No.  81,  Pratt. 

Nos.  82  and  83,  like  No.  84,   all  through  Pratt  combination  trusses  p°at't*combi-^' 
with  "  double  intersections."     The  term  double  iiitersectiou  here  refers  nation, 
to  the  fact  that  the  main  truss  ties  cross  diagonallj'  over  2  panels.     This 
style  of  truss  is  sometimes  termed   the  Whipple,  and  sometimes  the 
LinvUle. 

In  No.  84  the  span  is  175  feet.  Depth  of  truss,  27  feet.  Width,  15  ^°-^- 
feet.  Panels,  13.  Inclined  end  posts  and  top  chord,  pine,  four,  8  by  17 
inches.  First  truss  columns,  two,  8  by  10,  pine.  Vertical  tie  between 
first  and  second  panel,  one,  lij  inches  square.  First  main  truss  ties  cross- 
ing diagonally  over  second  panel,  two,  2  by  2  inches.  Second  main  truss 
•ties  crossing  diagonally  over  the  second  and  third  panels,  two,  2  by  2 
inches.  Next  two,  Ij  inches  square.  Next  two.  If  inches  square.  Next 
two,  I5  inches  square.  Next  two,  1 J  inches  square.  Next  (counters), 
two,  1  inch  square.  Next  (counter),  one,  J-inch  rod.  Next  (counter), 
one,  ,;-iuch  rod  and  last.  Lower  chord  ends,  two,  2  by  2  inches  Sec- 
ond panels,  two,  :;  by  5  inches.  Third  panels,  two,  f  by  5  inches,  and 
two,  If',;  by  5  inches.  Fourth  panels,  four,  J  by  5  inches.  Fifth  panels, 
four,  lx'5  by  5  inches  Sixth  panels,  four,  ^  by  5,  and  two,  |  by  5  inches. 
Middle  panels,  four,  yf  by  5  inches,  and  two,  }  by  5  inches.  Floor 
beams,  three,  6  b}'  18  inches,  pine.  Excellent  masonry  abutments.  A. 
large  stone  under  each  bridge  pedestal. 

All  the  above  bridges  numbered  from  53  to  84,  inclusive,  are  of  the  trWses'ln™ 
class  known  as  the  combination — that  is,  the  compression  members  are  general, 
wood  (pine  in  the  present  case),  and  the  tension  members  wrought 
iron.  Also  the  floor  beams  and  stringers  are  wood.  The  wooden  parts 
of  the  trusses  are  all  painted  with  what  appears  to  be  the  so-called 
mineral  paint  of  a  brownish  red  color.  The  wooden  parts  are  not 
covered.  The  iron  posts  have  pin  connections,  and  the  wooden  struts 
terminate  in  iron  fittings  with  pin  holes ;  where  several  wooden  pieces 
combine  in  one  member  they  are  stayed  at  an  intervening  space  of 
about  an  inch.  They  are  generally  through  bridges ;  in  the  above  set 
on  masonry,  and  everything  apparently  in  excellent  condition. 

These  combination  bridges  were  all  made  by  the  Smith  Bridge 
Company  of  Toledo,  Ohio,  after  well  matured  designs,  and  of  good  work- 
manship. The  maximum  live  load  assumed  in  figuring  these  bridges, 
is  stated  by  the  Smith  Bridge  Company  to  have  been  2600  pounds  per 
foot. 

18        R.  R.  C. 
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Remarks.  General  Remarks. 

^hrichsviUe^  '^^^  engineering  work  of  this  road  north  of  Uhrichsxdlle  is  very  dif- 
ferent in  appearance  from  that  south  of  that  place.  The  larger  struc- 
tures of  the  former  portion  are  mostly  old,  becoming  weak,  and  strength- 
ened with  added  parts  and  supports.  Some  of  the  bridges  are  of  pecu- 
liar and  unuf-ual  design.  But  there  is  ample  evidence  of  close  watch- 
fulness of  all  these  structures,  as  indicated  by  the  prompt  application  of 
provisional  supports,  such  as  trestle  bents  under  lame  bridges,  an  addi- 
tional new  stringer  in  old  trestles,  slowing  of  speed  of  trains  over  criti- 
cally safe  works,  etc.  Also  the  renewals  which  are  in  progress  are  of  a 
substantial  character. 
South  of  But  south  of  Uhrichsville,  as  has  been  stated,  the  road  is  new,  be- 

cause this  place  was  the  southern  terminus  until  about  one  or  two  years 
ago.  Hence,  the  structures  are  here  new  and  sound,  and  many  of  them 
costly.  The  country,  being  very  uneven,  has  required  high  and  long 
trestles,  numerous  tunnels  and  many  bridges.  But  all  of  these  are  first- 
class  aa  regards  workmanship,  and  apparently  so  as  regards  materials, 
Trestles.  and  the  trestles  are  the  most  remarkable  of  any  found  in  the  State  for 
magnitude,  elaborate  design,  and  provision  for  repairs  without  interrup- 
tion of  trains.  The  bridges,  however,  are  believed  to  be  rather  light  for 
the  heavier  locomotives  and  freight  trains,  say  engines  and  tenders  of 
148,000  pounds  to  50  feet  length. 
Rails.  The  rails,  from  Cleveland  to  near  Canal  Dover,  are  steel,  and  56 

pounds  with  angle-bar  fastenings  per  yard.  The  better  old  raUs,  as 
taken  ujj  for  laying  steel,  have  been  relaid  on  the  new  portion  south  of 
Uhrichsville.  The  iron  rail  fastenings  are  fish-plates.  Rails  are  all  laid 
with  suspension  joints,  and  alternating  with  those  of  the  opposite  rail. 
Ties.  The  ties  are  all  new ;  those  of  the  north  portion  of  road  having 

been  renewed.    They  are  laid  2600  per  mile.    The  ties  used  here  are 
largely  the  so-called  Virginia  ties  of  white  oak  and  broad  face.    Width 
of  these  ties  run  from  10  to  12  inches. 
Grades.  The  maximum  grades  going  south  are  30  feet  per  mile,  except  at 

Flushing,  Belmont  county,  where  there  is  a  3-mile  grade  of  55  feet. 
Maximum  going  north  is  the  45-feet  grade  on  the  south  slope  to  the 
summit,  at  Summit,  Medina  county. 

In  hauling  coal  trains,  much  longer  trains  are  taken  by  one  engine 
from  Summit  northward  than  to  Summit  from  southward,  on  account  of 
the  grades.  For  this  reason  trains  are  broken,  and  remade  at  Summit. 
At  this  point  weighing  scales  are  located,  and  as  the  trains  are  made 
up  the  coal-loads  are  weighed. 
Cattle  guards.  The  cattle  guard  of  this  road,  adopted  as  standard,  is  well  marked  in 
character  and  believed  to  be  one  of  the  best  in  use  in  the  State.  For  a 
full  description  and  illustration  see  the  article  on  Railroad  Economics  in 
this  report  of  the  Commissioner. 

The  small  structures  of  this  road,  such  as  cattle  guards,  culverts 
and  short,  low  trestles,  are  all  in  excellent  condition,  and  give  evidence 
of  close  attention  to  details,  such  as  have  to  do  with  safety.  In  short, 
the  whole  road  is  in  good  condition  ;  in  fact,  excellent  for  a  north  and 
south  one,  with  the  exception  of  a  few  of  the  larger  bridges  on  the 
north  portion,  but  these  are  closely  watched,  have  provisional  supports, 
and  early  renewals  are  contemplated. 
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Respecting  the  quality  of  materials  put  iuto  structures,  a  fair  iudK-  Quality  of 
,     ,  ,         ,  ,  ,       .        ,    ,  ,  '  ,     ,       material, 

ment  or  wood  and  stone  may  be  obtained  from  the  appearance  of  the 

same  as  seen  in  the  structures,  but  for  iron  the  case  is  difl'erent.  The 
fact  that  the  simplest  mode  of  inspection  for  qualities  of  iron  requires 
bending  and  breaking  tests,  debars  the  determination  of  toughness,  ten- 
sile strength,  elastic  limit,  etc.,  on  the  spot.  Hence,  nothing  is  stated 
respecting  the  goodness  of  the  iron  in  tne  combination  and  other  bridges 
of  this  road. 

VI.     Pennsylvani.s  Company's  Lines  in  Ohio. 

Gauge  of  track,  all  branches,  4  feet  8  inches. 

1.  Pittsburgh,  Fort  Wayne  &  Chicago  Railway,  parts  of  the  Eastern 
and  Western  Division,  via  Leetonia,  Alliance,  Crestline,  and 
Van  Wert,  beginning  at  the  State  line  east,  and  ending  at  the 
State  line  west.  Structures  are  numbered  by  the  Railroad 
Company  from  east  toward  the  west. 
a.  Eastern  Division,  State  line  to  Toledo  Junction  ;  inspected  Eastern  Div.— 
August  25,  1881. 

No.  10,  an  iron  through  plate  girder.    Span,  40  feet ;  length,  44  feet ;  No.  w,  plate 
depth  of  ginler,  4  feet.     One  track  and  one  span.     Built  in  1879,  over  ^"  ^'^' 
Bull  creek.     Rail  above  channel  bottom,  12  feet.    Distance  from  Pitta- 
burgh,  .36  miles. 

The  girders  are  composed  of  web  plates,  between  top  and  bottom 
flanges  or  chords,  entire  in  depth,  but  spliced  in  length.  Angle  bars  are 
riveted  in  on  both  sides  of  web,  between  flange  plates  and  web.  The 
upper  and  lower  flange  plates  or  chords  are  straight  and  parallel  for  the 
whole  length  of  the  bridge,  except  the  rounding  of  the  upper  end  corner 
to  a  radius  of  about  a  foot,  so  that  the  upper  flange  plate  makes  an  easy 
turn  at  the  ends  of  the  girder,  and  extends  down  vertically  to  meet  the 
end  of  the  lower  flange  or  chord.  The  midspan  portions  of  the  chord 
flanges  are  thickened  by  pieces  laid  on.  The  web  plate  is  stiSened 
against  buckling  by  vertical  stays,  riveted  on  from  top  to  bottom.  These 
are  made  of  angle  bars,  and  are  nearest  together  at  the  ends  of  the 
girder. 

The  floor  beams  are  iron  and  made  of  a  web  plate,  a  top  and  bottom 
flange  plate  and  4  angle  bars  riveted  in  between.  Angle  or  sway  plates 
are  riveted  in  between  the  floor  beams  and  the  main  girders,  for  the 
purpose  of  keeping  the  girders  erect,  and  to  prevent  side  deflection  of 
the  top  chords  or  flanges.  The  floor  beams  rest  on  the  lower  chord 
flange  inside,  and  are  secured  by  rivets.  The  stringers  are  in  the  same 
plan  as  the  floor  beams,  but  of  less  depth,  and  connected  by  strips  of 
angle  bar  or  bent  plate,  riveted  to  stringers  and  floor  beams.  The 
stringers  are  in  pieces,  going  from  one  floor  beam  to  the  next. 

Aggregate  section  for  compression  in  the  upper  chord,  at  mid- 
span,  including  only  the  flange  plates  and  angle  bars,  joining  them  to 
web,  J  by  12  inches  +  15  by  i  inches  =  18  square  inches,  for  one  gir- 
der. Lower  chord  section  sowewhat  larger  by  about  the  section  cut 
away  for  rivets.  Angle  bar  web  stays,  3  by  3  by  ^  inches.  First  stay 
from  end  of  girder,  20  feet ;  this  to  the  next,  4  feet ;  in  all,  9  stays. 
Angle  or  sway  plates,  16  inches  wide  at  floor  beams  by  f-inch  thick. 
Floor  beams,  21  inches  deep ;  flange  plates,  8^  inches  wide  ;  web,  i-inch 
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thick ;  angle  bars,  3  inches ;  stringers,  5  by  14-inch  I-beams ;  laterals, 
i  by  4-inch  bars.  Under  floor  beams  flat ;  tracli,  straight.  Ties,.  7  by  8 
inches,  flnt,  notched  slightly  on  stringers,  placed  with  6  inches  between. 
Wooden  guard  rails.  16  inches  outside  of  rails.  7  by  8  inches,  notched 
and  bolted.  No  iron  guard  rail.  Three  full  floor  beams,  with  a  half 
floor  beam  at  each  end  of  bridge.  Floor  beams  same  as  lateral  struts- 
A  substantial  structure. 

No.  11,  an  iron  Pratt  deck  truss;  2  spans,  1  track.  Length,  64  feet 
each.     Keystone  make,  1870.     Depth  of  truss,  i)S  feet.    Panels,  8. 

Tpper  chord,  two  channel  bars,  9  1  ly  2  inches,  and  a  web  plate,  12 
inches.  Lower  chord  continuous,  not  eye-bars ;  at  middle  of  bridge, 
two,  I  by  6  inches,  and  two,  |  by  6  inches,  each  truss.  Columns,  swelled 
Phoenix,  stand  on  pedestal  plates,  which  rest  on  the  lower  chord.  A 
block  below  pedestal  on  underside  of  chord  to  hold  ties  of  truss.  First 
main  tie,  two,  21  inches-square  rods.  End  posts,  swelled  Phoenix  key- 
stone columns,  IJ  by  12  inches.  Sway  ties,  i-inch  rods.  Laterals,  1 
inch,  and  1  panel  each  for  2  panels,  then  2  panels  each.  Top,  all  two 
panels  each.  Floor  beams,  two,  4  by  10-inch  I-beams,  stayed.  Stringers, 
41  by  lOJ-inch  I-beams.  Ties,  6  by  8-inch  oak,  flat,  6  inches  between- 
Guard  rails,  wood,  7  by  8  inches,  edge  15  inches  out,  bolted  every 
alternate  tie.    Bearers  under  guard  rail,  8  by  12  inches,  bolted  through 


Srder  '''*'*  ^'°"  ^^'  ^  through  plate  girder,  iron ;  2  tracks,  2  spans  of  60  feet,  and 

length,  65  feet  each.    Depth  of  side  girders,  6  feet ;  middle  one,  7  feet. 

Section  upper  chord,  If  by  12  +  18i  •=  28J  square  inches;  6  stays 
for  web,  f  by  3i  inches.  Floor  beams  on  lower  flange  of  girders  26 
inches  deep,  by  8f-inch  flanges.  Stringers,  5h  by  14-inch  I-beams,  rest- 
ing on  floor  beams,  and  stayed  to  position  by  bracket  strips.  Angle 
plates,  22  by  ■}  inches. 

Three  girders  in  all.  1880.  Over  Mahoning  creek ;  rails,  33  feet 
above  stream.    Near  Alliance,  east. 

No.  14,  Howe.  No.  14,  a  through  Howe  wood  truss.  Length,  47  feet.  Depth,  8.3 
feet  c.  to  c.  One  span  and  track.  Panels,  8.  Braces,  71  by  10  inches. 
Main  ties,  two,  Ij,  one  IJ  inches.  Counters,  6.!  by  62  inches.  Lower 
chords,  6,  7,  7,  6  by  12.  Floor  beams,  7  by  14  Laterals,  1|  and  6  by  6. 
Ties,  6  by  8,  flat,  6  inches  between.  Guard  rail,  16  inches  outside, 
bolted.  Ties  run  16  inches  further  out  to  a  bearer.  This  was  built  in 
1872.  Has  decayed  places.  Appears  untrustworthy.  It  is  stated  that 
this  will  be  replaced  by  an  iron  structure  within  one  year. 

No.  15,  Howe.  No.  15,  a  wood  Howe,  same  age  ;  62  feet  long.    To  be  replaced  by 

iron  also  within  a  year.    Over  Mahoning  creek ;  10-3  feet  to  rail. 

No.  16, Iron  No.  16,  an  iron  Pratt  truss,  1876,  through.    85J  feet  long;  one  track 

^™'*-  and  span.    Depth  of  truss,  20.2  feet.  '  Over  Mahoning  creek  ;  13}  feet  to 

rail.  End  posts,  9-inch  channel  bars,  and  12  by  J-inch  plates.  Lower 
chords  at  middle,  two,  IJ  by  4  inches.  Main  end  ties,  two,  11  by  3 
inches.  Columns,  American  Bridge  Co,'s,  8  by  8  inches.  Floor  beams 
suspended,  8  liy  18  inches  web,  flange  and  angle  bars.  Stringers,  web 
and  angle  bars,  15  by  11  inches,  resting  on  beams.  Guard  rails,  21 
inches  outside,  oak ;  6  by  8  notched.  Bolts,  4  feet  apart.  Ties,  6  by  8, 
oak.    Laterals,  IJ-inch  rods  below. 
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No.  17,  a  through  Pratt  iron  truss;  21.5  feet  depth  trues.  One  span,  No.  17,  Pratt, 
one  track ;  79}  feet  long  Mahoning  river,  13  feet  to  rail ;  1878.  Panels, 
5.  End  posts,  9-inch  channels  and  2  by  J-inch  plates,  and  laced  inside. 
Columns,  laced  7-inch  channels.  Lower  chords  at  middle,  two,  4  by 
Ijj.  Floor  beams  suspended,  23  by  12}  inches ;  }-inch  web  and  angle 
bars.  Stringers,  web  and  angle  bars,  1.5  by  9  inches ;  web,  B-inch ;  angle 
bars,  45. 

A  culvert,  1.5-inch  I-beams,  50  pounds  per  foot,  set  on  iron  chairs, 
laterals,  wood,  3  l)y  10  diagonal,  and  rods  Howe  truss  style. 

Xo.  18,  Howe  through  truss;  .58  feet  span;  9.3  feet  depth;  1874.  No.  I8,  Howe. 
Mahoning  creek  ;  12  feet  to  rail.  8  panels.  Braces,  7  by  9.  First  main 
ties,  two,  1 J  inches.  Lower  chords,  .5,  5,  5,  5  by  12.  Floor  beams,  7  by 
14 ;  4  lo  panel.  Trestle  under  for  support,  4  or  5  feet  from  each  end. 
Stone  abutments  poor;  joints  failing.  Stringers,  lu  by  12,  edge.  Ties,  4 
by  8,  oak ;  old.  Guard  rails,  5  by  5,  bolted  every  third  tie.  Ties  reach 
beyond  and  rest  on  bearers. 

No.  19,_a  through  deck  double  triangular  truss  of  iron.  Span,  71  No.  19,  trian- 
feet.  Length,  74  feet.  Depth  of  truss,  9i  feet;  by  Keystone  Bridge 
Company,  1871.  One  span,  one  track.  Over  the  east  branch  of  the 
Ninishillen  creek.  LTpper  chord  has  7  bays.  Lower,  8  full  bays.  A 
vertical  tie  at  the  inside  end  of  end  bay,  but  no  other  vertical  ties. 
Both  posts  of  the  double  sj'stem  of  triangular  trussing  terminate  at  the 
top  of  the  inclined  end  posts ;  one  directly,  and  the  other  by  means  of 
the  vertical  tie.  End  posts,  14  by  ij  inches,  and  other  struts  inclined ; 
and  swelled,  or  Keystone  Fhcenix  columns.  First  main  ties,  two,  li 
inches  square.  Second,  two,  li  inches  square.  Lower  chord,  third  bay, 
two,  1  by  51  inches  of  eyebars,  with  3-inch  pins.  Middle  bays,  two,  1 
by  7  inches.  The  third  tie  diagonal,  made  to  serve  both  as  strut  and 
tie,  and  formed  of  2  channel  bars,  each  4}  wide  and  101  inches  apart  at 
middle  bent,  swelled  and  held  apart  by  rivets  through  thimbles  of  pipe, 
the  latter  keeping  the  bars  apar.t.  Floor  beams  of  4  by  15-inch  I  beams, 
overreaching  trusses  about  20  inches,  from  which  sway  braces  go  to  tops 
of  trusses ;  braces  composed  of  T  bar  iron,  2.}  by  5  inches.  Stringers, 
pine,  two,  6  by  15  inches  under  each  rail.  Floor  about  like  others  of 
standard.    One  vertical  tie  at  end,  loose. 

No.  23,  iron  plate  girder.    East  approach  wood  girders.     Also  west  No.  23. 
approach. 

No.  24,  being  rebuilt  in  iron.  No.  24. 

No.  25,  a  through  half  Howe  wood  truss.    Length,  47.6  feet.     Depth  No.  26,  Howe, 
of  truss,  8.8  feet  c.  to  c.     Built  in  1875,  painted  but  not  covered.    Ap- 
parently sound  and  strong;  over  Fremont  street,  Massillon,  14.6  feet 
high. 

No.   26,  a  Howe  through ;  2  spans,  one   track,  wood. ^8  panels.  No.  26,  Howe. 
Standing  up  well.    To  be  replaced  with  an  iron  structure  this  year. 

No.  27,  an  iron  through  plate  girder,  44  feet  long,  4  feet  deep ;  built  No.  27,  plate 
in  1881.    Over  Newman's  creek.  ^"  ^'' 

No.  28,  an  iron  through  plate  girder  over  Newman's  creek  ;  10  feet  No.  28,  plate 
from  stream  to  rail.     Built  in   1881.     Top  chord  section.  If  by  12  +  gi'''3er. 
about  9  inches  =  about  28  square  inches  each  truss.    Depth,  5  feet ;  2 
tracks. 
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No.  29,  plate 
girder. 


No.  30, 

through  iron 
girder. 


No.  31,  plate 
girder. 


No.  32, 
through  tri- 
angular truss. 


No.  29,  a  through  iron  plate  girder.  43  feet  long.  3.7  feet  depth  of 
truss ;  built  in  1874.  Over  Newman's  creek.  One  girder  heav-y  for  car- 
rying half  of  another  track,  when  two  tracks  shall  be  laid.  Floor 
beams,  wood,  9  by  12  inches,  about  24  to  30  inches  apart.  Number  of 
vertical  stays,  9.  Top  chord  section  about  21  square  inches  at  mid- 
span.  Ends  of  girder  with  no  finish,  except  one  of  the  vertical  stays. 
Stays  of  T  bar  iron,  5  by  2J  by  y'j  inches  thick  each  branch. 

No.  30,  a  through  iron  plate  girder.  65  feet  long.  6  feet  deep ; 
made  in  1878.  Over  Newman's  creek.  13.5  feet  above  stream  to  rail. 
Stays  to  web,  11  in  all,  and  nearest  each  other  at  ends  of  truss  of  L 
jsection.  Section  of  top  chord  at  middle,  about  20  inches.  Floor  beams, 
20  inches  deep  ;  4  to  span. 

Junction  with  Cleveland,  Mt.  Vernon  and  Columbus  Railway. 

No.  31,  an  iron  plate  girder ;  43  feet  long  ;  3  feet  7  inches  depth  of 
truss.  Built  in  1875.  Over  Sugar  creek.  Vertical  8ta5's  to  web,  9,  and 
made  of  T-bar  iron,  5  by  2^  by  A  inches,  one  at  end.  Upper  chord  sec- 
tion, about  14.5  inches  ;  lower,  about  16  inches.  Floor  beams,  pine,  9  by 
12  inches,  about  30  inches  apart ;  resting  on  lower  flange.  Laterals,  |- 
inch  rods. 

No.  32,  a  through  full  double  triangular  truss,  of  iron.  Peculiar 
construction  by  Iron  City  Bridge  Works  of  Philadelphia,  Pa.,  in  1874; 
2  tracks,  1  span  of  72.8  feet,  over  Henry  street,  Wooster ;  17.4  feet  over 
street ;  panels,  14 ;  depth  of  truss,  8.7  feet.  Upper  chord  made  of  a  ver- 
tical web,  plate,  f  by  13  inches,  with  angle  bars  riveted  on  at  top  edge, 
across  all  of  which  a  flange  plate,  12  inches  wide,  is  riveted.  Section  of 
all  at  mid-span,  about  31  inches.  Lower  chord  similar  in  form,  but 
about  31.5  inches  section.  The  main  ties,  two,  J  by  6  inches,  at  end  of 
truss.  Main  struts,  two  T-bars,  2  by  5  'oy  f  inches  each,  at  end  of  truss, 
lying  outside  the  tie  rods  at  the  crossing  point.  Three  trusses  for  the 
two  tracks,  the  middle  one  carrying  its  half  of  the  two  tracks,  and  conse- 
quently made  larger.  Sway  braces  for  the  trusses  L-iron,  run  from 
channel  star  bars,  crossing  from  trtiss  to  truss  upward,  obliquely  to  the 
top.  Placed  inside  of  the  trusses.  Laterals,  i-inch  rods,  combined  with 
the  cross  stays  just  mentioned.  Floor  beams,  pine,  10  by  14  inches ;  21 
to  whole  bridge. 

No.  33,  a  through  iron  Pratt  truss  of  peculiar  construction  ;  10  panels, 
2  spans,  of  71  feet  each,  and  8.1  feet  depth  of  truss.  Made  in  1874.  Over 
Beam  street.  Wooster.  Two  tracks.  Upper  chords,  two,  9  inches,  chan- 
nel bars  and  cap  plate,  13  inches  wide.  Bottom  chords  in  fourth  panel, 
two,  f  by  6  inches,  and  two,  |  b3'  6  inches.  This  chord  continuous,  and 
not  of  eye-bars.  The  columns  are  of  4  quarter  cylinder  pieces,  stayed 
by  through  rivets  and  thimbles  in  cylindric  form,  with  open  spaces. 
Columns  have  pedestals  at  top  and  bottom  chords  for  bearing ;  a  plate 
at  lower  edge  of  lower  chord  is  riveted  on  under  the  pedestals  with  pins, 
to  hold  the  ties  of  truss.  First  main  ties,  two,  2J  inches  square.  The 
above  is  for  the  outside  trusses.  The  'middle  truss  between  the  two 
tracks  is  heavier,  to  carry  the  half  of  both  tracks.  Depth  and  length 
same  as  for  the  others,  but  of  heavier  sections.  First  main  ties,  two, 
2^  by  3  inches.  Laterals,  11  inches,  round  rods,  and  double  channel 
bar  struts  stayed  by  rivets  and  thimbles.  These  channel  bar  struts  bear 
sway  braces  inside  of  trusses,  going  obliquely  up  to  top  chord.    Floor 
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beams,  pine,  7  by  16  inches,  4  to  the  panel.  Ties,  6  by  8  inches,  flat, 
oak.  Guard  rails,  pine,  8  by  8  inches,  bolted.  The  ties  are  decayed  to 
a  considerable  extent,  and  new  ones  should  be  added. 

No.  34,  same  as  No.  32,  in  build  and  strength.  No.  84. 

No.  3.5,  a  through  Howe  wood  truss  ;  span,  51  feet;  depth  of  truss,  No. 36, Howe. 
20.5  feet.    Built  in  1875.     Over  Apple  creek.     Looking  old,  but  standing 
to  its  work  well.     Will  be  replaced  by  iron  within  a  year. 

No.  36,  a  through  iron  Pratt  truss  of  100  feet  span,  and  21  feet  depth  No.  J6,  Pratt, 
of  truss.  Made  bj'  the  Keystone  Bridge  Co.  in  June,  1874.  Over  Kil- 
buck  creek.  Panels,  7.  End  post.  Keystone  columns,  13  by  f  inches. 
First  main  ties,  two,  2J  inches  square.  Lower  chords  at  middle,  four, 
1  by  35  inches  This  is  for  one  side  of  the  bridge.  The  other  side  is 
heavier,  for  a  double  track.  First  main  tie,  lif  by  4i  inches.  Lower 
chords  at  middle,  four,  1  by  6  inches.  Floor  beams,  three,  6  inches  by 
1.4  feet.  Bearers,  one,  6  inches  by  1.4  feet.  Ties,  6  by  8  inches,  oak,  8 
inches  between.    Guard  rails,  6  by  8  inches,  notched  and  bolted  every 

5  feet.  Laterals,  1}  inches,  top  and  bottom.  Ties  poor.  New  ones 
should  be  added. 

No.  39,  a  through  Pratt  iron  truss,  by  the  American  Bridge  Co.  of  No.  39,  Ameri- 
Chicago ;  like  No.  16.    2  spans  of  83  feet ;  1  track ;  depth  of  truss,  20.2  co!  Pratt^* 
feet ;  1876.    Over  Lake  Fork.    17.3  feet  above  water  to  rail. 

No,  41,  a  through  Pratt  iron  truss;  75  feet  span,  21.2  feet  depth  of  No.  41. 
truss.  1876  Over  Lake  Fork.  End  post  of  a  13  by  ^-inch  plate,  on 
edges  of  two  9-inch  plates,  with  angle  bars  riveted  to  latter  to  form 
channel  bar  section.  Insi'le  laced,  to  form  a  box  closed  on  three  sides. 
First  main  ties,  two,  1}  by  2  inches ;  bottom  chord,  middle,  two,  1}  bj'  3 
inches;  5  panels;  laterals,  IJ-inchrods;  floor  beams,  24  inches  deep,  8 
inches  wide,  by  -j^s-inch  thick,  on  flanges  with  angle  bars  in  corners. 
Stringers  similar,  16  by  8  inches,  with  parts,  all  yj-inch  thick.  Ties,  6 
by  8  inches,  6  inches  between,  flat.  Guard  rails,  6  by  8  inches,  flat, 
bolted,  16  inches  out  from  rails.  Ties  overreach  the  guard  rails.  Stream 
to  rail,  25  feet. 

No.  42,  a  2-span  double  triangular  truss,  of  80  feet  each  span,  and  No.  42,  tri- 
10.3  feet  depth  of  truss.    Over  Lake  Fork.    Lower  chord,  8  bays ;  upper,  ""sular  truss. 

6  bays,  one  vertical  tie  at  end.  First  main  ties,  two,  If  by  2|  inches,  one 
truss.  Lower  chords  at  middle,  four,  1  by  8  inches.  Keystone  columns 
for  struts.  Two  pieces  serve  both  as  strut  and  tie.  Floor  beams,  wood, 
4J  by  14  inches.  Stringers,  two,  6  by  15  inches.  Laterals,  If  inches. 
Sway  braces  inside  running  up  obliquely  from  cross  struts  to  top  of  truss. 

No.  44,  a  2-span  deck  1  track  iron  Pratt  truss ;  over  Black  Fork  ;  100  no.  44,  Pratt, 
feet  span.  Keystone  end  posts  vertical.  First  main  ties,  three,  2J  inches 
square.  Bottom  chords,  middle,  four,  IJ  by  8  inches.  Columns  in  truss 
Keystone.  Laterals,  1  inch,  round.  Bottom  stay  2  channel  bars,  5.\  by 
6i  inches.  All  made  by  the  Keystone  Bridge  Co.  Bridge  has  3  trusses, 
and  made  for  2  tracks.  First  main  ties  to  middle  truss,  four,  Ij  by  6 
inches,  in  and  end  half  panel  for  skew  abutments.  Next  main  ties,  two 
I  by  6  inches,  and  two  1}  by  6  inches ;  12  sway  ties,  1  inch.  Portal  sway 
ties,  one,  IJ  inches  square.  Pins  of  middle  truss  about  4  inches,  and  of 
the  side  truss  about  3  inches.  Top  laterals  at  end  If  inches  round,  and 
smaller  at  end  span  :  bottom,  1  inch. 

LTpper  chord  composed  of  2  channel  bars,  9  inches,  and  2  I-beams 
between,  riveted  to  a  cup  plate,  22  by  \  inches. 
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Floor  beams,  24  by  10  by  j\  inches  thickness  of  web.  Flanges 
formed  of  angle  bar.  Stringers,  of  4i  by  11-inch  I-beams.  Ties.  7  by  8- 
inch  oak,  6  inches  between.  Guard  rails,  8  by  8  inches,  bolted  at  every 
4th  tie,  18  inches  out.  By  Keystone  Bridge  Co.  Depth  of  the  middle 
truss,  42  inches  higher  than  the  side  trusses.  Beams  suspended  to 
upper  chord  of  middle  truss. 

Xos.  45  and  46,  a  through  iron  Pratt  Truss.  Spans,  92  and  85  feet,  2 
spans  to  each  bridge,  same  style  as  No.  17. 

No.  47,  same  as  Nos.  39  and  16,  on  good  stone  piers. 

No.  48,  a  through  Pratt  iron  truss,  122  feet  span.  Made  by  the  Key- 
stone Bridge  Co.  in  1872 ;  oldest  on  the  road.  Over  Black  Fork ;  panels, 
9.  Lower  chord  at  middle,  four,  ;  by  6  inches.  Main  tie  at  end,  two, 
2§  inches  square.    Columns  of  Keystone  style. 

Floor  beams,  5  by  15-inch  I-beams.  Stringers,  two,  7  by  18  inches, 
wood.  Bearers,  6  by  18  inches.  Ties,  6  by  8-incli  oak,  6  inches  between. 
Guard  rails,  6  by  6  inches,  bolted  every  6  feet.  Laterals  at  bottom,  li 
inches  square ;  laterals  also  at  top. 

No.  49,  a  deck  Pratt  iron  truss ;  span,  80  feet.  Depth  of  truss,  7.6 
feet.  Built  in  August,  1869,  over  Rocky  Fork.  Panels,  12.  Main  ties 
at  end,  two,  2|  inches  square.  Width  of  bridge,  10  feet,  truss  to  truss. 
Columns  vertical,  same  style  as  No.  11.  Floor  beams  wood,  9  by  14 
inches,  about  2J  feet  apart. 

No.  -50,  a  deck  Pratt  iron  truss ;  span,  63  feet ;  10  feet  depth.  Over 
Rocky  Fork.  Made  in  1876  by  the  Keystone  Bridge  Co.  Columns  of 
Keystone  type.  Main  ties  at  end,  two,  2  by  2  inches.  Width  of  bridge 
about  10  feet.     Floor  beams  iron.     Flooring  about  as  in  others. 

b.  Western  Division,  Toledo  Junction  to  west  State  line ;  in- 
spected August  26th  and  27th. 

Nos.  1  to  24,  small  structures,  sucli  as  stone  and  wooden  culverts; 
some  of  them  are  arched  culverts. 

No.  25,  an  iron  Pratt  through  tru.ss,  1  span  and  track.  Length,  124 
feet.  Depth  of  truss,  22  feet.  Over  Sandusky  river ;  29  feet  stream  to 
rail.  End  posts  of  two  3  by  12-inch  channel  bars,  and  top  plate,  »  by  16 
inches.  Inside  laced.  Lower  chord  at  middle,  two  1  i  by  4-inch  eye- 
bars.  Main  tie  at  end,  three,  1  by  6  inches.  Truss  columns  of  2  bars, 
with  crimi^ed  iron  strip  riveted  between  them  for  staying.  Panels,  8. 
Floor  beams  riveted  at  ends  to  i.oluuins,aud  coaiposeJ  ol  a  web 26 inches 
deep.  Flange  plates,  10  by  ^  inches  wide,  and  4  angle  bars,  3  by  J 
inches  in  angles.    Built  in  1880. 

Nos.  27,  39,  46  and  37,  stone  culverts;  first  3  arched,  9  to  16  feet  in 
diameter,  other  Nos.  wood  culverts  to  No.  51. 

No.  51,  an  iron  deck  Pratt  Truss,  88  feet  long.  Depth  of  truss,  9  feet 
4^  inches.  Built  in  1871,  over  Broken  Sword  creek;  29.8  feet  stream 
to  rail. 

End  post  vertical.  Bridge  seats  at  ends  of  lower  chord.  Panels,  10. 
End  posts  and  columns  of  Keystone  column  style.  Lower  chords,  con- 
tinuous post  columns,  the  latter  being  seated  as  in  No.  33  of  Eastern 
Division,  also,  the  truss  ties  secured  in  the  same  way  to  a  plate  riveted 
to  lower  edge  of  lower  chord  members.  Lower  chord  at  middle,  four, 
^f  by  6  inches.  Main  truss  tie  at  end,  two,  Z^\  inches  square.  Counter 
tie  rods  throughout,  and  at  end  panel  it  is  one,  1-inch  square.     T'pper 
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chord  of  I  and  channel  bars,  and  top  plate.  Sway  braces,  t-hich  rods, 
and  a  pair  at  each  panel.  Portal  or  end  sway  braces  the  same.  Laterals 
top  and  bottom  of  1^-inch  rods.  Ties,  5  by  7  inches  on  edge,  6  inches 
between.    Guard  rail  outside,  standard. 

No.  69,  a  two-span  iron  deck  Pratt  Truss,  each  106  feet  long,  built  in  No.  69,  Pratt. 
January,  1874,  over  Sandusky  river ;  33  feet  stream  to  rail.  Panels,  10. 
Depth  ot  truss,  8.4  feet.  Lower  chord  at  middle,  4,  1  by  8  inches. 
Main  end  tie,  two,  2J  by  4  inches.  Columns  of  Keystone  style.  I'pper 
chord  of  3  channel  bars,  10  by  |-inch  web,  and  capped  with  a  15  by  /;- 
inch  plate.  Floor  beams  wood.  9  by  12  inches.  Stringers,  6  by  12  inches, 
flat.  Laterals  top  and  bottom,  IJ-inch  rods.  Sway  ties,  1-inch  rods,  one 
set  to  each  panel.  Woodwork  unsatisfactory,  but  all  to  be  renewed 
soon. 

No.  76,  a  two-span,  1-track  through  double  triangular  iron  truss  of  No.  76,  double 
60  feet  span  each.    Depth  uf  truss,  7  feet  4.1  inches,     guilt  in  1674  by  tJifssf"'*"" 
the  Iron  City  Bridge  Works,  of  Philadelphia,  Pa.,  over  the  Tymochtee 
river ;  20  feet  aliove  water  to  rail. 

Construction  the  same  as  No.  32  of  the  Eastern  Division.  Panels, 
12.  First  main  truss  tie,  two,  1  by  5  inches.  First  main  strut,  two, 
T-bars,  2^  by  5  by  tV  inches  thickness  of  metal.  Floor  beams,  8  by  14 
inches,  3  to  the  panel  Stringers,  6  by  12  inches,  lying  flat.  Ties,  6  by  7 
inches  on  edge.  Guard  rails,  6  by  8  inches  on  edge,  and  18  inches  out- 
side. 

No.  98,  an  iron  deck  1-span,  1-track  truss,  like  a  Post's  Truss,  with  no.  98,  half 
alternate  inclined  truss  columns  omitted,  and  coi  responding  ties ;  a  pecu-  P°*'  truss. 
liar  structure.    Span,  64  feet.     Depth  of  truss,  5}  inches.    Upper  chord 
has  9  equal  bays ;  lower  chord  has  6  equal  bays,  with  a  long  one  about 
double  length  at  the  middle,  and  a  short  one  at  each  end,  the  latter  3 
feet  8  inches  each. 

The  first  main  strut  made  of  a  6-inch  I-beam,  with  a  flange  plate  y^ 
by  6  inches,  riveted  upon  the  flanges  of  the  I-beam.  End  post  vertical, 
resting  upon  the  bridge  seat  pedestal.  Two  ties  start  from  the  top  of 
this  post,  one  to  end  of  the  half  bay  and  one  to  end.  of  adjoining  full 
bay  ;  the  1st,  two,  1|  by  3  inches,  the  2nd,  1  J^-inch  round  rod.  Tie  from 
top  of  1st  inclined  column,  two,  IJ  by  8  inches. 

Width  of  bridge  between  upper  chords,  11  feet.  Lateral  ties,  top, 
J  by  3J  inches,  bottom,  Ij-inch  round.  End  sway  braces,  IJ-inch  rods. 
LTpper  chord  of  two  9-inch  channel  bars,  with  a  cap  and  bottom  plate, 
each  i  by  16  inches,  riveted  on,  forming  a  bo.x  section.  Floor  beams, 
4J  by  12-inch  I-beams.  Stringers,  9  by  18  inches,  of  a  web  and  flange 
plates,  with  4  angle  bars  in  inside  corners.  Ties,  14  feet  long,  6  by  7 
inches  on  edge,  and  8  inches  between.  Guard  rail  at  end  of  ties,  bolted 
and  beveled.    Over  Blanchard  creek,  24  feet  water  to  rail ;  built  in  1870. 

No.  124,  a  wooden  bridge,  not  stopped  at.     Apparently  in  bad  con-  No.  124, 
dition.    Timber  for  renewal  on  ground.  bridge" 

No.  148,  a  deck  plate  girder;  35  feet  long  and  3i  feet  depth.  Two  No.  148, deck 
tracks,  and  the  girders  so  connected  that  the  laterals  extend  across  both  '^  "  ^  ^"  ^^' 
bridges-;  ties,  1-inch  rods.  At  the  ends  are  two  cross-stays.  Section  of 
upper  chord  at  middle,  about  14  square  inches  each  outside  girder. 
Floor  beams,  wood,  8  by  14  inches;  2  feet  c.  to  c,  bolted  to  chords. 
Stringers,  6  by  12  inches,  flat.  Ties,  6  by  8  inches,  flat;  8  inches  be- 
tween.   Guard  rails,  6  bv  8  inches,  flat  at  end  of  10  feet  ties.    Built  in 
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1876.    Over  lower  branch  of  the  OttaM-a  river;  20  feet  water  to  raiL 
Abutments  of  good  stone  masonry. 
No.  160,  Xo.  160,  an  iron  double  triangular  truss,  like  No.  76  and  No.  32  of 

gular  truss,     tlie  eastern  division.     Bj'  same  company,,  in  1874.     Length,  54.\  feet. 
Depth,  7  feet.    AVidth,  14  feet  clear.    Panels,  8.     Floor  beams  of  wood, 
one  at  each  panel  point,  and  one  at  each  mid-panel  point.    Over  Lost 
creek ;  16  feet  bed  to  rail. 
No.  176,  plate  No.  176,  first  span  an  iron  through  plate  girder,  50.8  feet  long :  6  feet 

depth,  and  14  feet  clear  width.  Flange  plates,  12  inches  wide.  Angle 
bars,  4i  by  3  inches,  and  J  inch  thick.  Section  upper  chord,  at  middle 
of  bridge  17  square  inches ;  one  truss.  To  first  vertical  web  stay,  26 
inches  from  end.  Then  stays  of  angle  bars,  2  by  3  inches.  Iron  cross- 
stays  at  ends,  from  girder  to  girder.  Laterals,  1  J-inch  round  rods,  with 
floor  beams  acting  as  struts.  Stringers,  4i  by  15-inch  I-beams,  heavy. 
Three  floor  beams,  iron,  with  web,  24  by  y'^  inches,  upon  which  is  riveteid 
the  four  5-inch  angle  bars.  An  angle  sway  plate  connecting  floor  beams 
and  tops  of  trusses.  Second  span,  70  feet,  by  6  feet  depth  of  truss. 
Section  of  lower  chord,  at  "middle  about  30  square  inches.  Vertical 
web  stays,  25  feet.  Laterals,  IV  inches  at  end  ;  5  floor  beams  to  this 
span,  made  as  above.  Built  in  1880.  Over  Hog  creek ;  15.8  feet  bed  to 
rail. 

No.  177,  plate  No.   177,  a  two   track   iron   through   plate   girder.     Span,   40   feet. 

girder.  Depth  of  truss,  3  feet  10  inches.     AVidth,  15  feet  c.  to  c.    Section  of  the 

lower  chord  at  middle,  about  17  inches.  Floor  beams,  sixteen,  10  by  12 
inches,  pine.    Stringers,  6  by  12  inches,  flat ;  1874.    Honey  run. 

No.  181,  plate  No.  181,  one  span,  a  through  plate  girder  of  64  feet  span  ;  5.7  feet 

girder.  depth  of  truss,  and  12  feet  clear  width.    Section  of   ujiper  chord  at 

middle  about  25  inches.  Stays  to  web,  6  feet.  Laterals,  j  by  4-inch 
bars.     Beams,  10  by  20,  of  i-inch  metal,  plates  and  angle  4  bars.    String- 

Pratt  ^''®'  ^^  ^^  ^y  8-inch  web,  and  four  angle  bars,  3J.    Second  span,  a  through 

Pratt  iron  truss  of  100  feet  span ;  22.\  feet  depth  of  truss;  built  in  1880. 
Over  Auglaize  river.  Panels,  7.  End  posts  of  two  11-inch  channel  bars, 
with  flanges  turned  toward  each  other  with  a  14  by  J-inch  plate,  riveted 
on  outside.  First  truss  columns  of  crimped  iron  flat  bar,  riveted  be- 
tween two  7  by  j-inch  flat  bars,  all  7  by  8.1  inches.  First  main  ties  of 
truss,  two,  5  b}'  J  *  inches.  Lower  chords  at  middle,  two,  J  by  4  inches, 
and  two,  1  by  4  inches.  Pins,  3|  inches,  steel.  Floor  beams,  10  by  26, 
and  four  3-inch  angle  bars.  Stringers,  same  as  in  east  span.  Laterals 
at  end.  If  inches  at  bottom.  Top,  smaller;  a  cross-stay  between  bed 
blocks,  5  b)'  24-inch  I-beams.  Guard  rails,  8  by  8;  notched  and  bolted. 
Built  in  1880. 

No.182  cul-  No.  182,  a  culvert  of  15  feet  span,  with  two  1.5-inch  I-beams,  heavy; 

'^^''^-  2-inch  web,  with  lateral  system  in  Howe  truss  style,  wooden  braces  and 

iron  tie  rods. 

No.  186,  pile  No.  186,  a  pile  bridge,  2  spans ;  5  piles  to  the  bent.    Caps,  12  by  13 

bridges.  inches,  notched  on  pile  heads.     Stringers,  two,  6  by  14  inches.    Ties,  6 

by  7,  on  edge,  oak  ;  1%  feet  long.  Bearers,  6  by  14  inches.  Guard  rails, 
6  by  7,  at  end  of  the  14  feet  ties ;  notched  and  bolted  every  5  or  6  feet. 

No.  187,  draw.  No.  187,  canal  draw  of  peculiar  design,  with  a  sort  of  a  "parallel  rule" 
style  of  movement.  Girders,  four,  6  by  14-inch  sticks,  ''  boxed  "  or 
bound  together  into  one  girder  beam  of  wood,  with   13  filling  pieces 


through  plate 
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within  the  length.  Cross  ties  iron,  with  joints.  Rails  secured  in  iron 
chairs.  A  guyed  gallows  frame  swings  the  girders,  and  raises  them  as 
they  swing  to  open  the  draw.  By  this  means  they  return  by  gravity. 
Span,  26  feet. 

No.  194,  a  plate  through  girder  of  43  feet  span ;  3.8  inches  depth.  No.  194,  plate 
Over  Little  Auglaize  river ;  16  feet  bed  to  rail;  1871.  Section  of  upper 
chord,  at  middle  about  20  inches.  Width,  13  inches,  c.  to  c.  The  two 
trusses  cross-stayed  by  Ij  by  4-inch  bars,  with  forked  ends,  and  bolted 
to  the  girder  webs.  Lateral  rods,  f-inch,  or  |-inph  round.  Floor  beams 
rest  on  bottom  flanges,  6J  by  14  inches.  Ties,  6  by  7  on  edge,  and  13 
feet  long.    Stringers,  6  by  7,  flat. 

No.  198,  a  deck  iron  plate  girder  of  24  feet  span.    Made  at  Fort  No.  198,  deck 
Wayne,  in  1878.     Over  Dog  creek.    Section  of  upper  chord,  at  mid-span  P'"''^  girder, 
about  15  inches.    Lateral  and  sway  ties,  i  by  S,  riveted  on  the  girders. 
Admirable  design  for  a  bridge  of  this  size.    Flooring,  standard. 

Nos.  201  and  202,  low  wood  structures.  N^^-  201  and 

No.  204,  a  through  plate  girder  of  40  feet  span,  and  3  feet  8  inches  No!  204, 
depth.    Over  Town  creek  ;  13  feet  bed  to  rail ;  built  in  1871.    Construe-  giXr!^  ^'"'^ 
tion  similar  to  No.  194,  as  to  laterals,  etc.    Section  at  middle  of  top  chord 
about  18  inches.    Lower,  about  14  inches.    Ties,  6  by  7,  on  edge.     All 
flooring  standard. 

No.  207,  a  through  iron  plate  girder  of  .58  feet  span,  and  6  feet  depth.  No.  207, 
Over  Muddy  creek.  Built  in  1878.  Made  like  No.  10,  east  division.  gMen*^ 
Flooring,  standard. 

No.  209,  a  short  wooden  bridge  or  culvert.  No.  209. 

No.  219,  a  through  plate  girder  of  iron,  of  30  feet  span,  and  3  feet  no.  219,  plate 
depth.     Over  a  ditch.     Made  in  1878.    3  floor  beams,  built  of  |  by  16-  ^"'^^''■ 
ftich  web,  and  3  by  i,  and  4  by  J-inch  angle  bars.    Stringers  of  4^  by 
H-inch  I-beams.    Laterals,  i  by  3-inch  bars.     Web  stays,  nine,  first  18 
inches,  from  end  of  girder.    Flooring  standard.    Section  at  mid-siian  of 
the  upper  chord,  about  14  inches;  lower,  about  15  inches. 

General  Statements. 

The  track  of  the  western  portion  of  the  E.  &  W.  Divisions  above  is 
much  straighter  than  the  eastern,  the  country  being  more  flat.  The 
standard  number  of  ties  per  mile  is  given  as  3,800.  Standard  tie  has 
8  inches  face  for  the  rail  seat.  Distance  between  ties  when  laid,  stated 
to  be  15  inches.  The  standard  joint  is  the  suspension  joint,  at  a  space 
between  ties  of  10  inches,  the  joint  ties  being  placed  closer  than  others. 
Joints  opposite  or  alternate  without  adhering  to  either.  The  standard 
weight  of  rail  is  60  lbs.  per  yard,  except  on  curves  at  heavy  grades  on 
the  E.  Division,  where,  when  renewed,  the  rails  are  now  made  67  lbs. 
per  yard.  In  examining  various  portions  of  track,  it  is  found  to  have 
"low  joints"  to  a  slight  degree,  whether  alternate  or  opposite,  but  not  to 
be  noticeable  in  riding  over  the  road. 

The  standard  rail  has  a  head  slightly  convex  to  radius  of  10  inches  Raji 
at  the  top,  and  rounded  at  the  top  corners  to  a  radius  of  i  inch.  The 
sides  slope  from  a  width  of  2^^  inches  at  a  distance  down  of  .46  inch  to 
a  width  of  2|  inches  at  a  distance  down  from  crown  of  1  inch.  The 
under  sides  of  the  head  are  inclined  at  an  angle  of  12  degrees  with  the 
horizontal.    The  outer  lower  corners  are  rounded  to  a  radius  of  }  inch. 
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and  inner  corners  next  to  the  stem  with  a  fillet  to  radius  of  ;i\-inch. 
Distance  from  crown  of  rail  head  to  intersection  of  the  lines  of  the  in- 
clined undersides,  If}  inches.  The  stem  is  concave  to  a  radius  of  12 
inches,  and  i  inch  thick  at  the  thinnest  point,  the  middle.  Fillet  be- 
tween stem  and  foot  to  a  jV-ii^ch  radius.  Inclination  of  the  top  surfaces 
of  foot  12  degrees.  Edges  of  foot  nearly  a  semicircle  to  a  radius  of  J 
inch.  Width  of  foot,  4}  inches.  Total  height  of  rail,  4i  inches.  Weight 
per  yard,  60  pounds  ;  per  mile,  lO.oiJgg  net  tons,  steel. 
Elevation  of  The  elevation  of  outer  rail  on  curves  is  stated  to  be  5-inch  per  de- 

outer  rail.  g^gg  Qf  curvature  for  the  Eastern  Division.  For  the  Western  Division 
it  is  stated  at  2^  inches  for  a  5-degree  curve,  or  i-inch  per  degree  of 
curvature.  On  the  last  named  division,  it  is  held  that  the  elevation 
should  be  made  moderate,  and  that  it  is  liable  to  be  too  great.  It  should 
not  be  so  high  that  the  train  will  wander  from  side  to  side  across  the 
clearance  between  wheel  flanges  and  rails,  as  it  is  likely  to  do  if  made 
just  to  the  theoretical  value.  It  is  preferred  to  keep  the  flanges  pressing 
outward  against  the  outside  rails  slightly,  thus  keeping  the  train  steady, 
and  also  confining  the  principal  part  of  the  wear  to  the  outside  rail,  and 
on  the  side  of  the  head.  Then  the  outside  rails,  after  considerable  wear* 
are  put  to  the  lower  side,  and  the  lower  ones  to  the  higher  side  of  curve* 
thus  wearing  all  the  rails  on  both  sides. 

The  life  of  ties  is  stated  to  be  increased  by  use  of  stone  ballast.     For 
instance,  in  ordinary  ballast  it  is  found  to  average  6  years.    From  four 
years'  experience  on  stone  ballast  it  is  estimated  to  be  8  or  10  years,  an 
increase  of  about  50  per  cent. 
Locomotives  '^^^  heaviest  locomotives  are  stated  to  weigh  .50  gross  tons,  or  112,000 

pounds,  when  charged  and  on  track  ready  for  service.  Length,  point  of 
pilot  to  buffer,  56  feet.  A  passenger  coach  weighs  about  23  tons,  and 
carries  about  50  passengers.  By  actual  measurement,  the  length  of  an 
ordinar_v  coach  is  .56i  feet,  average  of  3  cars;  a  Pullman  car,  61i  feet,  one 
car  ;  a  baggage  car,  46A  feet,  3  cars  averaged  ;  a  V.  S.  postal  car,  B6i  feet. 
These  lengths  are  from  buffer  to  bufler.  An  engine,  51  feet,  drivers  60 
inches  in  diameter.  The  standard  steam  pressure  carried  on  locomo- 
tives is  130  pounds  per  square-inch. 

On  this  road  water  buckets  are  carried  under  the  car  seats,  two 
cases  to  a  car,  each  holding  3  or  4  buckets. 
„j,.  The  sidings  of  this  road  are  very  long,  often  two  miles,  this  length 

being  necessary  to  facilitate  the  traveling  of  trains.    They  are  probably 
in  a  measure  prospective  of  a  double  track, 
-g  ,[„  ,  A  large  proportion  of  the  track  of  these  divisions  is  ballasted  with 

stone.  A  stretch  of  about  70  miles  between  Crestline  and  Lima  is  re- 
markable for  its  uniformly  good  qualities.  This  is  illustrated  and  de- 
scribed with  some  detail  at  Fig.  2  of ''  Railroad  Economics,"  on  another 
page  of  this  report. 
.  Cattle  guards.  The  cattle  guards  of  this  road  are  simple,  efficient  and  durable. 
One  feature  worthj'  of  note,  is  the  bedding  of  the  pit  with  about  a  foot 
depth  of  stone.  The  pit  is  drained  when  possible.  See  Fig.  3  of  "  Eco- 
nomics," on  another  page  of  this  report. 

The  bridges  of  this  line  were  found  in  excellent  condition,  bv  far 
General  con-  *=  .  ,     ', 

dition  of         the  greater  proportion  being  iron,  with  good  stone  masonry  foundations. 
ri  ges.  ^^^  majority  of  these  are  of  the  plate  girder  type,  and  the  road  is  pecu- 
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liar  in  the  exceptionally  large  number  of  fine  ones,  the  longest  on  the 
line  in  the  State  being  74  feet 

Lightning   protectors  are   iilaced  on  2  or  3  poles  in   towns  near  Lightning 
offices. 


protectors. 


2.    The  Cleveland  &  Pittsburgh  Railroad,  from  Cleveland  via  Steu- 
benville  to  Bellaire. 
a.    The  Main  Line — Cleveland  via  Bayard  to  Linton ;  inspected 
August  23rd  and  24th,  1881. 

No.  1,  near  Cleveland,  a  through  Howe  covered,  wood.  Span,  30  no.  l,  through 
feet.  Over  a  road.  Built  in  1868.  Apparently  standing  well,  and  be-  Howe, 
lieved  safe,  though  the  intention  is  to  remove  it  by  filling  as  soon  as 
possible.  The  road  under  is  abandoned  and  out  of  use  ;  it  is  already 
fenced  and  banked  up,  but  people  object  to  the  filling.  It  is  however 
thought  that  within  a  year  or  two  public  opinion  will  not  interfere  with 
the  filling. 

No.  2,  a  Howe  through  truss,  covered.  Span,  44  feet.  Panels,  7.  No.  2,  Howe. 
Chords,  4,  8,  4  by  10  inches.  Depth  of  truss,  6J  feet.  End  main  tie  rods 
about,  IJ-  inches.  Laterals,  fi  by  6  and  1^  inches.  Stringers,  10  by  12 
inches,  fiat.  Floor  beams,  6  by  15  inches,  16  of  them  to  the  truss.  Ties, 
28  to  bridge,  8  by  2-inch  section.  No  guard  rail,  wood  or  iron.  Ties 
rather  poor,  and  the  flooring  should  be  renewed  early.  Built  in  1869, 
over  Mill  creek  ;  stone  abutments. 

No.  3,  exactly  like  No.  2  in  construction  and  condition.     Abutment  No.  3. 
of  west  end  crumbling  at  one  side,  where  a  2nd  track  would  be,  but  not 
affecting  the  safety  of  this.     Built  in  1869,  over  Mill  creek. 

No.  4,  an  iron  plate  girder  of  50  feet  span,  and  depth,  5  feet.   Upper  No.  4,  plate 
flange  plate,  12  by  i  inches.     Lower,  14 by  I  inches,  put  in  1879.  ° 

Floor  beams,  8  by  24  inches,  built  in  iron.  Iron  stringers.  Ties,  8 
by  8  inches,  and  12  inclies  apart.  Wood  guard  rail,  6  by  8  inches,  lying 
flat,  notched  and  bolted,  at  18  inches  out  from  the  rails.  Also  iron  guard 
rails  inside.  Abutments  of  good  stone  masonry.  A  good  sound 
structure. 

No.  8,  a  stone  viaduct  of  4  arches,  each  span  49.8  feet.    All  laid  up  no.  8,  arch, 
in  tooled  stone  with  chipped  edges  ;  1864;  Tinker's  stream. 

No.  9,  a  through  wood  Howe  Truss  of  15-feet  span,  over  Indian  Run.  no.  9,  Howe. 
Built  in  1870.    Truss,  3  feet  deep  in  the  clear. 

Floor  beams,  8  by  12  inches.  Stringers,  10  by  12  inches,  flat.  Ties 
like  those  on  Nos.  2  and  3.  Laterals,  6  by  6  inches,  and  IJ-inch  rods  at 
bottom.    Lower  chord,  4,  7,  4  by  11  inches.    Main  truss  rods,  1]  inches. 

No.  10,  a  through   Howe  of  wood,   7  years  old.      Span,   33j   feet.  No.  10,  thro'gh 
Depth,  3  feet  3  inches.    Top  chord,  8  by  17  inches  solid.     Lower,  10  by  ^°^<^' 
18  inches  solid.     First  main  brace,  two,  5  by  6  inches.    First  main  tie, 
two,  1 J  inches.    One  floor  beam  per  panel,  each  6  by  15  inches.     Abut- 
ments stone. 

No.  13,  a  through  Howe  Truss,  covered.     Span,  125  feet.    Depth,  23  No.is.thro'gh 
feet  over  all.    9  years  old.    Over  the  Cuyahoga  river. 

Main  ties,  two,  2-inch  rods,  and  one,  l^-inch  rod.  Braces,  three,  9 
by  10  inches,  end.  Next  two,  8i  by  10  inches.  Two  independent  arches 
of  pine  wood,  8  by  20  inches,  in  section  to  each  truss,  spring  from  the 
abutments,  8  feet  below  bridge  seats,  and  rise  at  midspan  to  the  lower 
side  of  the  top  chords.    The   arches   are   covered  below   the  bridge. 
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Panels,  10.  Chords,  lower,  6,  7!:,  7},,  6  b}'  14  inches.  One  piece  spliced 
at  each  panel  with  wood  clamps,  latter  made  very  long  for  strength. 
Laterals,  6  by  6  inches,  and  IJ-inch  rods  top  and  bottom.  Floor  beams, 
6  by  15  inches,  with  .5  to  each  panel.  .Stringers,  10  by  12  inches,  lying 
flat.  Ties,  4  by  8  inches,  lying  flat,  and  12  inches  c.  to  c.  Wood  guard 
rail,  16  or  18  inches  outside,  bolted  and  spiked,  not  notched.  Iron  guard 
rail  inside  at  approaches,  but  not  through  whole  bridge.  Clear  width  of 
bridge,  14  feet.  Good  stone  abutments.  This  bridge  covering  has  small 
doors,  secured  with  lock.s.  These  are  only  for  the  road  inspector,  and 
covering  so  arranged  that  a  person  can  go  along  inside  over  the  whole 
length  of  trusses  to  examine  it.    Located  near  Earlville,  east. 

Nos.  u;to20.  Xos.  14  to  20,  inclusive,  stone  arches,  single  track  and  span,  about 

10  to  20  feet  span,  except  No.  16,  which  is  42  feet  clear  span. 

No.  21,  Howe.  No.  21,  a  through  Howe,  with  covered  trusses,  wood.     Span,  36  feet. 

Depth  about  8  feet.  Panels,  8.  Chords  with  no  splices,  4,  7,  4  by  10 
inches.  First  main  tie  rods,  two,  If  inches.  Laterals,  6  by  5  inches,  and 
1-inch  rods,  bottom.  Good  stone  masonry  abutmeuts.  Floor  beams,  6 
by  15  inches.  Stringers,  10  by  12  inches.  Beavers,  6  by  9  inches.  Ties, 
4  by  8  inches,  with  4  inches  between.  Wood  guard  rail,  5  by  8  inches, 
bolted  every  5  or  8  ties.  Iron  guard  rail  entirely  over.  'Jver  Han's 
Pun;  1870. 

No.  22.  plate  No.  22,  an  iron  plate  girder,  55  feet  in  length.     Depth  of  girders,  5 

^"^  ^''  feet.     Flanges,  plates  at  end,   J  by  12  inches,  middle,  1  by  12  inches. 

Section  of  top  and  bottom  chords  at  middle,  20  inches.  Angle  bars  be- 
tween flanges  and  web,  4  by  4  inches,  and  Jj-inch  thick.  Vertical  web 
stays,  11  iu  all,  the  first  one  being  18  inches  from  the  end  ot  girder,  of 
angle  bar,  3  by  J  inches.  The  top  flange  returns  by  a  quarter  circle  over 
the  top  end  corner,  and  extends  down  to  meet  the  lower  flange.  Floor 
beams,  4  to  the  bridge,  made  of  a  y'lj-inch  web  and  4  angle  bars,  at  the 
ends.  Middle  portions  probably  re-enforced  by  flange  plates.  Between 
the  ends  of  the  floor  beams,  top  flange  and  middle  web,  are  angle  plates 
or  sway  plates  to  prevent  side  deflection  of  top  chord.  This  angle  plate 
is  15  inches  wide  at  the  bottom,  and  about  6  inches  at  the  top  flange. 
Stringers  of  4  by  15-inch  I-beams ;  i-inch  webs.  Laterals  of  angle  bar, 
2  by  4  inches,  and  about  J-inch  thick.  Ties,  7  by  8  inches,  14  inches  be- 
tween. Wood  guard  rail,  8  by  8  inches,  and  17J  inches  outside,  bolted 
■everv  4  or  5  ties.  Stone  masonry  abutments,  all  sound.  Over  Hahn's 
creek.    Built  in  1880. 

Across  the  very  ends  of  structure  are  connectors  or  stays  of  channel 
bar,  2i  by  10  inches,  and  7  inches  above  the  pedestal  plate.  This  struc- 
ture is  the  same  iu  design  as  No.  10  of  the  Eastern  Division  of  the  P., 
Ft.  W.  &  C.  R.  E.  ' 

No.  23,  Howe.  No.  23,  same  as  No.  26,  covered  wooden  Howe  Truss.    Span,  50  feet. 

Same  as  No.  21,  except  in  length.     Built  in  1869. 

No.  24.  No.  24,  same  as  No.  25.    Span,  50  feet.     Built  in  1873.    Not  covered. 

No.  25,  Howe.  No.  25,  a  wood  Howe  Truss,  not  covered.    Span,  50  feet.     Depth,  9 

feet  3  inches  inside  of  chords.  Same  as  'No.  26.  Lower  chord,  4J,  7,  4-t 
by  11  inches,  spliced  in  middle  piece,  with  2  clamps  at  middle  panel. 
Braces,  6  by  6  inches.  Counters,  5  by  5  inches.  Main  tie  rods,  IJ  inches 
in  diameter  at  end  of  truss.  Upper  chord,  9  inches  deep.  Panels,  8. 
Laterals,  6  by  6  inches,  and  IJ-inch  rod.  Floor  beams,  6  by  7  by  12 
inches  2  or  3  per  panel.    Bearers  under  ends  of  ties  and  under  wood 
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guard  rail  of  5  by  8-inch  oak.  Bolts  through  guard  and  floor  beams, 
every  6  or  8  ties.  Ties,  4  by  8  inches,  and  4  inches  between.  Iron  guard 
rail  10  feet  on  bridge.    Over  Hahn's  Run,  built  in  1873. 

No.  26,  a  wood  Howe  Truss,  with  trusses  covered.     Lower  chord,  4.J,  No-  '-6,  Howe. 

7,  4.1  by  11  inches,  spliced  at  three  points,  the  middle  piece  at  middle 
panel.  Panels,  8.  Total  depth,  9  feet.  Span,  51  feet.  Wall  plates 
about  b  by  1.5  inches.  Laterals,  5  by  5  inches,  and  IJ-inch  rods.  Main 
ties,  1|  inches,  at  end  of  trusses.  Floor  beams,  6  by  15  inches.  Ties,  4 
by  8  inches,  by  4  inches  between,  oak,  with  guard  rails ;  4  by  8  inches. 
Over  TIahn's  Run  ;  built  in  1869. 

No.  27,  an  iron  plate  girder,  65  feet  long,  over  Sandy  creek ;  built  in  No- 27,  plate 
1881.     Made  like  No.  22.     Iron  guard  rail,  10  feet  in  upon  bridge  at  each 
end. 

No.  28,  a  wood  Howe  with  covered  trusses,  over  Sandy  creek  ;  built  No.  28,  Howe, 
in  1869.  Span,  59  feet.  Panels,  10.  Total  height  of  truss,  9J  feet. 
Lower  chord,  5,  8,  5  by  11  inches,  with  middle  piece  spliced  at  2d  panel 
from  each  end.  Small  pieces  spliced  at  IJ  panels  from  middle.  Main 
ties,  1  J-inch  rods,  at  end  of  truss.  Laterals,  6  by  6  inches,  and  IJ-inch 
rods  at  bottom  of  truss.  Floor  beams,  6  by  15  inches,  two  to  each  panel. 
Stringers,  10  by  12  inches.  Ties,  2  by  8  inches,  and  4  to  the  panel. 
Two  floor  beams  rotted  too  much.    Good  stone  abutments. 

No.  29,  same  exactly  in  length,  floor  beams,  etc.,  as  No.  28.  No.  29,  Howe. 

No.  30,  iron  plate  girder  like  No.  22  and  others,  built  in  1881,  over  No.  30,  Howe. 
Brush  Kuu.    Iron  guard  rail  over  the  entire  bridge. 

No.  31,  a  wood  stringer  girder  over  a  road.  No.  31,  wood 

No.  35,  iron  plate  girder  like  No.  22  and  others  in  design.    Iron  No.  35". 
guard  rail  over  entire  bridge. 

No.  36,  an  iron  plate  girder,  built  in  3878,  over  Yellow  creek.  Three  No.  36,  plate 
tracks.  One  span  of  55.2  feet.  Four  girders,  2  outside  ones  6  feet,  and  2  S""®"'" 
inside  ones  7  feet  depth.  Same  in  design  as  No.  22,  and  as  No.  10  of  the 
Eastern  Division  of  the  P.,  Ft.  W.  &  C.  R.  R.  Floor  beams,  5  to  the 
span,  19  inches  deep,  with  webs  6J  by  ^  inches.  Stringers,  iron,  15 
inches  deep.  Ties,  6  by  8  inches,  and  4  inches  between.  Wheel  guard, 
6  by  8  inches,  bolted,  and  8  or  10  inches  outside.  Iron  guard  rails  over 
all." 

No.  37,  a  wood  2span  through  Howe,  with  trusses  covered.     Panels,  No.  37,  thro'gh 

8.  Depth,  9  feet.    Chords,  4,  7,  4  by  11  inches.      Top,  9  inches  deep.  ^°"^' 
Middle  piece  of  lower  chord  spliced  near  middle  panel.    Side  pieces 
spUced  2  panels  from  this,  with  clamps  having  parallel  claws.    Main  ties 

of  truss,  l2-inch  rods.  Braces,  6  by  6  inches.  No  wood  wheel  guards. 
Spans,  51  feet  each.  Over  the  North  Fork  of  Yellow  creek.  Built 
in  1872. 

Nos.  38  and  39,  being  renewed  with  an  iron  plate  girder.    Over  Yel-  No.  38,  plate 
low  creek.  g"1«""- 

No.  41,  a  wood  Howe  Truss  of  50  feet  span,  7]  feet  depth  clear.  No.  41. 
Built  in  1872.  Not  covered.  Chords,  4,  7,  4  by  11  inches,  spliced. 
Braces,  6  by  6  inches.  Main  ties,  two,  IJ-inch  rods.  Laterals,  6  by  6 
inches,  and  IJ-inch  rods.  Floor  beams,  6  by  15  inches,  2  to  the  panel. 
Stringers,  10  by  12  inches.  Ties,  2  by  8  inches,  about  2  inches  apart. 
Ties  irregular  in  distribution ;  not  suflBciently  secured.  No  wheel 
guards.    Over  Yellow  creek. 

No.  42,  being  rebuilt  in  an  iron  plate  girder.     Over  Yellow  creek.       gkder!  ^'"^'^ 
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No. -IS.,  plate 
girder. 


No.  48,  plate 
girder. 


No.  49,  plate 
girder. 


No.  54,  plate 
girder. 


No.  55,  Howe 
through  truss. 


No.  43,  an  iron  plate  girder  like  Xo.  22  and  others.  Track  curved. 
Over  a  mill-race. 

Xo.  47,  a  wood  Howe  Truss,  2  spans  fit'  .50  feet  each.  New  chords 
put  in  4  years  ago.  Length  of  bridge,  112  feet.  Depth  of  truss,  9  feet 
total.  Truss  tie  rods,  two,  IJ  inches  at  end  ui  bridge.  Braces,  6  by  ti 
inches.  Counters,  o  by  b  inches.  Floor  beams,  6  by  15  inches.  String- 
ers about  10  by  12  and  14  ly  12  inches,  for  elevation  of  outer  rail  for  the 
curved  track  on  bridge.    Ties,  4  by  8  inches,  lying  flat,     \yheel  guards, 

4  by  8  inches,  pine,  spiked  and  bolted  every  6  feet.  Bearers  under  ends 
of  14  feet  ties.  Iron  guard  rails,  about  10  feet  on  bridge  and  20  feet  on 
bank  approach  at  each  end  of  bridge.  Width  of  bridge,  14  feet.  Over 
Yellow  creek,  north  fork. 

No.  48,  an  iron  plate  girder,  built  in  1881,  over  Yellow  creek,  north 
fork.  Wheel  guards,  6  or  8  by  8  inches.  Track  curved.  No  iron  guard 
rails. 

No.  49,  iron  plate  girder,  saroe  as  Nos,  27  and  22  in  design.  No  iron 
guard  rail.  Track  curved.  Length  of  liridge,  128  feet.  Two  spans  of 
60  feet  each.    Over  north  fork  of  Yellow  creek.     Built  in  1880. 

Nos.  .50,  51  and  52,  to  be  renewed  in  iron  immediately. 

No.  .53,  an  iron  plate  girder  of  2  spans,  of  60  feet  each.  Over  the 
north  fork  of  Yellow  creek.  Track  curved.  Built  in  1880.  Floor  ap- 
parently as  others.     Guard  rail,  10  feet  on  bridge  and  20  feet  on  bank. 

No.  54,  a  2-3pan  iron  plate  girder  of  60  feet  span  each.  Over  the 
north  fork  of  Yellow  creek.  Ties,  8  by  8  inches.  Wheel  guard,  7  by  8 
or  8  by  8  inches.    Iron  guard  rail  as  in  No.  53. 

No.  55,  a  wood  Howe  through  truss,  with  trusses  covered  when  built 
in  1875.  Panels,  12.  Span,  130  feet.  Built  much  as  Nos.  13  and  109. 
Lower  chord,  6,  7i,  7J,  6  by  14  inches.  Floor  beams,  4  to  the  panel,  6  by 
15  inches.  Ties,  4  by  8  inches,  2  inches  between.  Wheel  guards,  4  by 
8  inches,  oak,  about  16  inches  outside,  and  bolted  by  bolts  about  6  inches 
apart.    Ties,  14  feet  long.     Over  Big  Yellow  creek. 

No.  56,  an  iron  Pratt  double  system  truss.  Spjin,  150  feet.  Length, 
157  feet.  Over  Big  Yellow  creek.  Built  by  the  Keystone  Bridge  Com- 
pany, in  1871.  End  posts.  Keystone  column,  inclined.  Depth  of  truss, 
21J  feet.  Top  chord  of  2  channel  bars,  outside  3  I-beams,  and  a  cap 
plate  over  all.     Lower  chord  at  middle  two,  5J  by  IJ.     Next  panel,  two, 

5  by  l.i  inches.  Main  tie  rods  at  end  two,  2i  by  l^y-.  Next  two,  2i  by 
l^f.  These  both  start  from  top  of  end  post,  and  extend  to  points  in 
lower  chord,  1  panel  apart.  Laterals,  If-inch  rods,  with  Keystone 
columns.  Floor  beams,  wood,  8  by  14  inches ;  4  to  the  panel.  String- 
ers, 8  by  14,  lying  flat.  Ties,  4  by  8  inches,  flat,  6  inches  between.  Wheel 
guard,  16  inches  outside.  Iron  guard  rails  over  bridge,  and  30  feet  on 
banks.  One  of  these  extended  100  feet  beyond,  and  single.  Pins,  3J 
inches  at  ends,  and  others  nearly  the  same. 

b.    The  River  Division — Bellaire  via  Linton  to  AVellsville. 
Numbers  of  structures  reckon  from  Pellaire. 
1  No.  62,  near  Bellaire ;  an  iron  Howe  through  truss.    Span,  3,02  feet. 

Length,  110  feet.  Depth  of  truss,  20^  feet.  A  very  peculiar  structure 
for  iron.  All  compression  members  of  the  trusses  are  of  cast  iron,  and 
all  tension  members  of  wrought  iron.  The  upper  chord  end  po.sts  and 
braces  are  cast  iron,  nearly  cylindric  tubes,  slightly  bellied  ;  the  braces 
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being  5  inches  in  outside  diameter  at  tliC  ends,  und  5i  inches  at  the 
middle.  On  opposite  sides  of  these  tubular  braces,  and  in  the  plane  of 
the  trusses  are  strengthening  ribs,  J-inch  thick,  1. J  inches  wide  in  the 
radius,  and  about  two  to  three  feet  long ;  two  to  each  brace.  The  thick- 
ness of  tliese  tubes  is  uncertain.  A  small  aperture  in  one  of  them  at  6 
or  8  feet  from  its  end,  and  about  at  the  quarter  span,  enabled  the  thick- 
ness at  that  particular  point  to  be  measured,  which  was  eleven-six- 
teenths of  an  inch.  The  braces  and  counter  braces  are  bolted  together 
at  their  common  intersection  points. 

At  the  intersection  points  of  chords  and  braces  are  angle  blocks  or 
boxes,  which  are  carefully  turned  off  in  a  lathe  to  cylindric  surfaces 
where  the  braces  are  seated  upon  them.  These  cylindric  surfaces  run 
crosswise  with  respect  to  the  braces,  and  also  with  respect  to  the  plane 
of  the  truss.  The  braces  are  fitted  to  these  cylindric  surfaces  by  their 
ends  being  dressed  to  hollow  cylindric  form  crosswise.  This  fitting 
enables  the  braces  to  seat  themselves  in  position,  free  from  cross-strains. 
There  are  two  braces  and  a  counter-brace  between,  as  usually  arranged 
in  wooden  Howe  bridges.  The  main  truss  rods  are  vertical,  the  first  set, 
i.  e.,  that  running  to  the  top  of  the  end  set  of  braces,  is  three.  It  inches. 
Next  set,  three,  1  j  inches. 

The  lower  chord  at  middle  is  composdl  of  four  f  by  5-inch  bars  of 
wrought  iron ;  next  to  middle  panel,  four,  J  by  5  inches ;  at  end  of  truss, 
four,  i  by  5  inches ;  next,  four,  |  by  o  inches.  These  bars  are  locked 
directly  upon  each  other  within  the  angle  Ijoxes  by  lock  heads,  welded 
or  forged  upon  the  sides  oi  the  ends  of  the  bars.     In  consequence  of  • 

the  lock,  the  chord  liars,  as  seen  in  liorizontal  projection,  offset  each 
other  by  the  amount  of  the  lock  shoulder.  These  heads  are  slightly 
rounded  nn  the  shoulders,  so  that  the  bars  can  turn  on  each  other  a 
trifle.  The  angle  boxes,  according  to  drawings  presented,  receive  these 
locked  bar  heads  in  hollow  spaces  with  close  fits,  thus  not  only  pre- 
venting the  heads  from  slipjiing  off  each  other,  but  destroying  the  ten- 
dency tn  b^d  back.  'Ihus  the  full  strength  of  the  bars  is  secured  even 
with  side  locks.  The  angle  boxes  are-  in  two  parts  joined  at  the  mid- 
depth  of  the  chord  bars.  The  main  truss  rods  go  vertically  through 
the  angle  boxes.  The  lateral  diagonal  ties  are  secured  to  lugs  cast  on 
the  underside  of  the  angle  boxes  ;  rods,  1|  inches,  top  and  bottom.  Cast 
iron  struts  above. 

The  floor  beams  are  pine,  4  to  the  panel,  and  rest  upon  the  lower 
chord.  They  are  in  pairs,  each  pair,  two,  7  by  14  inch  pieces,  resting 
on  cast  plates,  each  made  to  receive  the  ends  of  two  beams.  The 
middles  of  these  double-seat  plates  are  located  at  22i  inches  from  the 
middles  of  the  angle  boxes.  Angle  boxes,  9  inches  broad.  Side  of 
angle  boxes  to  mi<ldle  of  seat-plates,  18  inches.  Side  to  side,  angle  box 
to  seat-plate,  10  inches.  Bolts  secure  beams  upon  seats,  by  one  bolt 
through  each  beam,  to  a  j  by  3-inch  iron  strap.  The  floor  beams  are 
trussed,  each  couplet  with  truss  rods,  the  upper  end  corners  running 
down  to  a  depth  below  the  lower  sides  of  beams  of  20  inches. 

Stringers,  12  by  14  inches.  Side  bearers,  8  by  14  inches.  Ties,  4  by 
6  inches,  2  inches  between.  Iron  guard  rails  inside,  from  10  feet  on 
bridge  to  .50  or  75  feet  on  bank  at  each  end. 

19        R.  R.  C. 
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Total  length  of   bridge,  110  feet.    Span,  102  feet.    Depth  of  truss, 

20J  feet.     Panels,  8.     Built  by  the  Cleveland  Bridge  Co.  in  1867.    Over 

Indian  creek,  located  near  Bridgeport,  ,-V  mile  vpest. 

The  lower  chords  of  this  bridge  appear,  from  calculation,  to  be.weak 

for  the  present  arrangement  by  which  they  carry  the  floor  beams,  and 

for  the  present  train  weights.     Assuming  the  floor  beam  loads  as  active 

at  the  middle  points  between  in  the  couplets,  or  at  18  inches  from  the 

sides  of   the  angle  boxes;  the  maximum  strain  in  the  lower  chords 

appears  to  be  over  20,000  lbs.  per  square  inch.    See  last  example  in 

appendix  to  this  report  on  Beams  and  Cohimm. 

No. 63,  plate  No.  63,  an  iron  deck  plate  girder,  29  feet  long  ;  depth,  2  feet;  upper 

girdsr.  fiauge,   %  by  10  inches  at  middle ;  angle  bars  between  flange  and  web, 

3  by  4  inches,  and  l  inch  thick  ;  stays,  seven,  of  angle  bar,  3  by  3  inches, 

by  |-inch  thick ;  laterals  of  angle  bar,  2  by  3J  inches,  by  f-inch  ;  sway 

braces,  |  by  3  inches,  cross  diagonally  in  the  cross  section  from  top  to 

bottom  flpnges,  with  angle  bar  struts,  chord  to  chord,  top  and  bottom. 

Ties,  8  by  8  inches,  6  inches  between.     Wheel  guards,  8  by  8  inches. 

Nos.  64  and  65.        Nos.  64  and  65,  in  sidings  for  freight. 

Track  in  this  locality  rather  dusty. 

No. 73,  iron  No.  73,  iron  lattice  structure.    Too  short ;  water  way  too  small.   Badly 

lattice.  '  -J  J 

washed  recently.    An  iron  plate  girder  going  in  soon. 

No. 77,  Howe.         No  77,  a  wood  through  Btowe  truss.     Built  in  1870.    About  the  same 

as  Nos.  13  and  109,  except  timbers  and  rods,  rather  better.    Panels,  12; 

floor  beams,  6  by  15  inches ;  stringers,  10  by  12  inches ;  ties,  2  by  8 inches, 
*  and  20  to  24  inches  apart.     No  wheel  guards.    Bearers,  6  by  15  inches; 

span,  144  feet ;  length,  155  feet ;  depth  of  truss,  24  feet,  total.    Over  Short 

creek.    East  of  Portland. 
No. 85, Howe.         No.  85,  a  wood  through  Howe,  not  covered  ;  span,  50  feet;  depth  of 

truss,  7  feet  5  inches  clear ;  panels,  10 ;  braces,  6  by  11  inches;  counters, 

5  by  6  inches;  main  truss  rods,  two,  1^  inches;  lower  chords,  5,  8,  5  by 
11  inches ;  top,  9  inches  deep ;  floor  beams,  6  by  15  inches,  2  to  the  panel ; 
stringers,  10  by  12  inches ;  ties,  2  by  8  inches,  about  20  or  2'Linches  apart. 
No  wheel  guards,  nor  guard  rails.  Top  chords  look  old  from  action  of 
the  weather.    Built  in  1872.    Over  Riddle's  Run. 

No.  92,  Pratt.  No.  92,  an  iron  Pratt  truss,  of  124  feet  span,  and  132  feet  length. 

Over  Cross  creek.  Built  in  1878.  About  J  mile  west  of  Mingo  Junction. 
Lower  chords  at  middle,  four,  1  by  5  inches,  and  two  J  by  5  inches. 
Second  main  truss  ties  from  end  of  truss,  two,  1}  by  4  inches.  Panels, 
9.  End  post  of  two  12-inch  channel  bars,  capped  by  a  j'j  by  12-inch 
plate. 

Floor  beams,  22  inches  deep,  iron ;   stringers,  7  by  15  inches ;  ties, 

6  by  8  inches,  and  14  or  16  inches  between  ;  wheel  guard,  6  by  8  inches, 
bolted  as  others,  16  or  18  inches  out ;  width,  14  feet  clear.  Ties  uneven; 
wheel  guards  should  be  notched  on.     Abutments  of  stone  masonry. 

No. 95, wood  ^o.  95,  a  wood  Howe  truss;   68  feet  long;  at  North  Steubeuville. 

Howe  truss,    gyjit,  jn  1874.     Depth  of  truss,  7  feet  2  inches  clear;  main  braces,  6  by 

7  inches;  end  truss  ties,  two,  IJ  inches;  chords,  5,  8,  5  by  11  inches. 
Center  piece  spliced  near  ends,  and  side  pieces  near  middle. 

Floor  beams,  6  by  15  inches;  stringers,  10  by  12  inches;  bearers,  6 
by  10  inches-;  ties,  4  by  8  inches,  oak,  4  inches  between;  wheel  guards, 
5  by  8  inches,  oak,  18  inches  out,  bolted  each  4  feet ;  laterals,  6  by  6 
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inches,  and  IJ-inch  rods.     Wall  plates  or  blocks  poor  ;  new  ones  already 

ordered. 

No.  109,  a  wood  Howe  deck  truss  of  14  panels,  150  feet  span,  and  21  go.  109.  wood 
'  Howe  deck, 

feet  depth  of   truss.     Built  in   1871.     Over  Big  Yellow  creek.     Full 

covered. 

Lower  chords,  6,  7J,  Tj,  6  by  14  inches.  Braces,  at  end,  three,  9  by 
10  inches.  End  truss  rods,  two,  2  inches,  and  one,  IJ  inches.  Sway 
braces  in  12  sets,  6  by  8  inches,  seated  upon  cast  iron  angle  blocks. 
Laterals,  top  and  bottom,  6  by  6  inches,  and  1 J  inches.  Trusses  supported 
by  independent  arches,  .spriughig  from  good  stone  masonry  abutments 
8  feet  below,  and  rise  to  bottom  of  top  chord.  Suspending  rods  from 
arches  to  lower  chords,  1^  inches  diameter. 

Floor  beams,  6  by  15  inches.  Stringers,  10  by  12.  Ties  consist  first 
of  two  1-inch  board  covering  for  roof,  and  second  of  1  by  7-inch  oak 
strips,  laid  on  2  feet  apart.  The  trusses  of  this  bridge  about  the  same  as 
those  for  Nos.  13,  55  and  77.  East  approach  2  stone  arches,  19  and  39 
feet,  respectively.     West  approach  a  single  stone  arch,  39  feet. 

No.  110,  a  Howe  truss  of  wood  ;  54  feet  span.  Built  in  1876,  Depth,  No.  no,  Howe. 
7  feet  5  inclies.  Over  Second  street,  Wellsville.  8  panels.  Braces,  6 
by  y.  End  truss  rods,  two,  I2  inches.  Chords,  4,  7,  4  by  11.  Trusses 
not  covered.  Floor  beams,  6  by  15 ;  two  to  panel.  Stringers,  10  by  12 
inches,  lying  flat.  Ties,  2  by  8  inches,  and  about  2  feet  apart.  Laterals, 
6  by  6  and  li-inch  rods.  Stringers,  old  and  partially  decayed.  Will 
probably  be  renewed  soon.     Chords  hold  up  well  to  the  w;ork. 

c.    The  Tuscarawas  Branch— Bayard  to  New  Philadelphia.  Tuscarawas 

Brail  oh. 
The  number  of  structures  reckon  from  Bayard  Junction  west. 

No,  128,  near  Bayard,  about  one-third  mile  west.  A  through  Howe  No.  128,  Howe, 
truss ;  not  covered.  Span,  35J  feet.  K  panels.  Depth  of  truss,  7  feet  5 
inches  clear.  Built  in  1873.  Over  Sandy  creek.  Braces,  6  by  B.  Truss 
rods,  two,  13.  Floor  beams,  6  by  15;  2  to  the  panel.  Stringers,  10  by 
12,  fiat,  notched  1-inch  on  the  beams.  Ties,  2  by  8  inches ;  2  feet  be- 
tween.    No  bearers,  nor  wheel  guards. 

No.  129,  a  Howe  truss,  covered ;  built  in  1867.  Span,  78  feet.  Over  No.  129,  Howe. 
Sandy  creek.  Lower  chords,  a,  6J,  6^,  5  by  14.  End  truss  ties,  two.  If 
or  1 2  inches.  Braces,  about  SJ  by  9  inches.  Laterals,  6  by  5  inches,  and 
1 J  rods.  Floor  beams,  6  by  12  inches.  Stringers,  10  by  12  inches,  fiat. 
Bearers,  8  by  9.  Ties,  4  by  8  inches,  oak;  14  feet  long;  2  inches  be-, 
tween.  Wheel  guards,  4  by  8  inches;  16  inches  outside,  over  bearers 
and  bolted  every  6  or  7  ties.  Iron  guard  rails  on  approaches,  and  enter 
10  feet  on  bridge.  Top  laterals  are  of  5  by  5  braces,  and  oak  ties  6  by  6, 
locked  on  chords  by  notches.  Depth  of  truss,  22  feet  total.  Abutments 
of  good  stoue  masonry.  Clamps  and  keys  every  panel,  all  standing  up 
well 

No.  130,  a  10-bent  trestle,  96  feet  long.    Trestle  frames  of  mud-sills.  No.  130,  trestle. 
2  batter  posts  and  cap,  all  12  by  12  inches,  and  sway  braces  2  by  12 ; 
stayed  longitudinally  by  2  by  12-inch  planks.    Ties,  2  by  8  inches,  about 
20  inches  c.  to  c. ;  new. 

No.  131,  temporary  works ;  How  truss  going  up.     Over  Sand}'  creek. 

No.  182,  a  Howe  truss;  not  covered,  but  painted.    8  panels.    Span,  no.  132, Howe. 
28  feet.    Over  Sandy  creek.     Flooring  like  that  on  No.  133.    Built  in 
1877. 
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No.  138,  Howe.  No.  133,  a  Howe  through  ;  not  covered,  but  painted.  Length,  32 
feet.  Depth,  5  feet  2  inches  in  the  clear.  Over  Middle  run.  Built  in 
1877.  Braces,  6  by  6.  End  truss  ties,  two,  li  inches.  Chords,  4^,  7,  4J 
by  11  inches.  Top,  9  inches.  Built  with  1-iuch  spaces.  Ties,  close,  4 
by  8  inches;  14  feet  long.  Wheel  guards,  pine,  18  inches  outside,  4  by 
8  inches,  not  notched,  but  spiked,  and  bolted  every  4  or  6  ties.  String- 
ers, 10  by  12 
No.  137,  No.  137,  stringer  bridge;  built  iu  1880.     Over  a  mill  run.     Stringers, 

12  by  19  inches ;  pine.  Length,  29  feet.  Span,  16  feet.  AVheel  guards, 
oak,  beveled  inside.  Ties,  4  by  8  inches;  oak.  Bolts  through  wheel 
guard  and  stringers.  One  stringer  under  each  rail,  and  one  under  each 
wheel  guard. 

No.  139,  Howe.         No.  139,  a  wood  Howe  truss  of  20  feet  span  ;  28  feet  length.    Built 
in  1880.     Clear  depth,  4  feet  6  inches.     Over  Plain  run.    Chords,  5,  8,  5 
by  11  inches.     Braces,  6  by  7^.    End  truss  rods,  two.  If.    Two  floor 
beams  of  eacli  of  the  6  panels.    Ties,  4  by  8,  and  otherwise  standard. 
Tunnel.  '^  tunnel  of  15  feet  clear  width,  and  16A  feet  total  length  to  crown 

of  the  masonry  semicircular  arches.     Side   walls  vertical,   all   stone. 
Arching  stone  for  some  distance  at  portals,  and  brick  within.    Length, 
1010  feet. 
No.  141.  No.  141,  a  pine  queen-post  bridge  of  12  by  12  main  timbers.     Depth, 

about  5  feet.  Middle  rectangle,  braced  with  B  by  12-inch  sticks.  Ver- 
tical tie  rods,  two,  IV  inches.  Span,  18i  feet.  Two  suspended  floor 
beams,  each. 12  by  15  inches.  Stringers,  12  by  14.  Flooring,  standard. 
Built  in  1879.    Timber  dressed.     Stone  abutments. 

No.  142,  Howe.  No.  142,  a  W:od  through  truss ;  well  covered  separately.     14  panels. 

Span,  149  feet.  Built  in  1873.  Four  independent  arches  of  wood,  made 
of  five,  4  by  8  inches.  Arches  not  covered.  Truss  chords,  6*  ,7 ,7  and  BJ 
by  14  inches  ;  all  painted.  Floor  beams,  new,  6  by  15  inches,  with  four 
to  the  panel.  Ties,  4  by  5  inches,  notched  to  3.5-inch  thickness  on 
stringers.  Side  bearers,  6  by  9  inches.  Laterals.  6  by  6  and  1}.  Iron 
guard  rails  at  approaches.  Good  stone  masonry  abutments.  Over  Con- 
notton  creek. 
No.  143,  No.  143,  a  through  wood  Howe  truss  bridge,  covered  ;  built  in  1870. 

Howe^''  Span,  50  feet.    Depth,  9  feet.     Pauels,  8.     Chords,  4.1,  7  and  4.i  by  11. 

The  7-inch  piece  spliced  at  middle  panel.  Side  pieces  spliced  at  second 
panel  from  middle.  Splice  clamps  with  straight  locks,  and  IJ-inch 
necks.  Abutments  good  stone  masonry;  Bearers,  6  by  15  inches  ;  2  to 
a  panel.  Stringers,  10  by  12,  flat.  Ties,  2  by  8  inches;  36  to  the  bridge. 
End  truss  rods,  two,  1  i  or  1|.  Braces,  6  by  6.  Laterals,  6  by  6,  and  IJ- 
inch  rods.    Over  Connotton  creek. 

No.  146,  Howe.  No.  146,  Hnwe  through  truss,  2  spans,  of  125  feet  each,  -Jrith  10 
panels,  24  feet  depth  of  truss,  and  14  feet  clear  width.  Built  in  1879. 
Over  the  Tuscarawas  river.  End  truss  rods,  three,  2J  inches.  Other 
dimensions  as  in  147.  Clarnps  very  long,  and  in  every  panel  after  the 
first.  Ties,  5  by  8  inches,  oak.  Otherwise  flooring  same  as  in  147. 
Laterals,  6  by  6,  and  l|-inch  rods.  None  of  above  covered.  Abutments 
T-walls  in  masonry. 

No.  147  Howe.  No.  147,  a  through  Howe  truss  of  wood,  of  80  feet  span ;  24  feet 

total  depth  of  truss ;  14  feet  width,  clear.  Over  Ohio  canal ;  built  in 
1880.  Lower  chords,  6,  7^,  7^,  6  by  16  inches.  Upper,  13  inches  deep. 
End  truss  rods,  three,  2^^  inches,  not  upset  for  threads.     Braces,  three,  9 
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by  10  inches  at  end.  Laterals,  6  by  6  inches,  and  IJ  inches  top  and  bot- 
tom. Chord  bolts,  |  inch.  Floor  beams,  6  by  15 ;  6  per  panel,  spiked  to 
chords.  Stringers,  10  by  12,  flat.  Bearers,  6  by  10.  Ties,  oak,  4  by  8, 
flat.  Wheel  guard,  6  by  6,  notched,  and  bolted  every  fifth  tie  through 
guard  and  bearer,  and  occasional  floor  beams.  Clamps  and  keys  painted. 
Clamps,  3  inches  thick  in  head,  and  I5  inches  in  necks,  and  about  8  feet 
total  length.  Clamps  in  every  panel  after  the  first.  Abutments  of  stone 
masonry. 

No.  148,  a  Howe  through  truss,  over  canal  basin.  Span,  50  teet.  No.  U8. 
Depth,  7.1  feet  clear.  8  panels.  Width,  14  feet  clear.  Lower  chord,  3j, 
7,  3;  by  11  inches.  At  ends  of  trusses  4  vertical  sticks  make  a  hollow 
compound  end  post,  28  inches  in  length  of  truss.  End  truss  rods,  twoi 
IJ  inches.  Floor  beams,  two  per  panel,  6  by  15  inches.  Ties,  oak,  4  by 
8  inches,  notched  J-inch  on  10  by  12-inch  stringers.  Wheel  guards,  6  by 
8  inches,  oak,  notched  and  bolted  every  5  ties,  at  16  inches  out.  Piers 
of  piling,  west  one  of  19  piles.  East  approach,  a  pile  trestle  on  curve  ; 
spans  about  10  feet.  18  bents.  Piles  and  caps  look  old.  Ties,  14  inches 
c.  to.  c.  Most  of  this  trestle  will  be  filled  this  tall.  West  approach,  a 
framed  Irestling,  composed  of  sills,  caps  and  batter  posts,  12  by  12  inches, 
antl  sway  braces,  2  by  12  inches.  Stringers,  pine,  14  by  18  inches,  on 
edge.  Ties,  6  by  8  inches,  14  inches  c.  to  c.  Spans,  14  feet  long,  and  no 
bolsters.     15  bents. 

General  Remarks. 

On  the  main  line,  rails  are  steel  from  Cleveland  to  below  Steuben- 
ville,  and  next  year  will  be  to  Bellaire.  Standard  rail,  60  pounds  per 
yard. 

The  main  line  has  about  34  miles  of  furnace  slag  ballast.  River  Di- 
vision about  3  miles. 

The  standard  cattle  guard  here  requires  a  pit  about  4  feet  deep,  by  Cattle  guards. 
8  feet  breadth  ti  ackwise.  In  this  is  first  laid  a  footing  of  stone,  2  by  2 
feet,  around  a  rectangle,  about  5  feet  8  inches  wide  trackwise  by  about 
12  feet  crosswise  of  track.  The  end  stones  may  be  only  12  inches  on  top 
face.  On  this  footing  of  stone,  crossing  rails,  is  placed  each  side  a  12  by 
12-inch  stick,  about  12  feet  long.  Across  these,  and  resting  on  them,  is 
placed  under  each  rail  a  12  by  12-inch  stringer  piece,  about  10  or  12  feet 
long,  overreaching  the  pit  and  side  blocks. 

The  standard  engine  and  tender  of  the  C.  &  P.  R.  R.  weighs  112,600  standard  en- 
pounds.    Length,  point  of  pilot  to  drawbar,  50  feet.  ^'°®' 

Weight  of  a  passenger  car,  36,000  pounds.  Length  of  body,  42  feet. 
Buffer  to  buffer,  51  feet  6  inches.  Carries  48  persons.  Freight  car 
weight,  19,000  pounds.  Freight  car  load,  20  tons.  Freight  car  length, 
buffer  to  buffer,  33  feet  2  inches.  Stock  car  length,  37  feet  8  inches  for 
the  new  standard.  Steam  pressure,  standard  maximum,  130  pounds  per 
square-inch  ;  usual,  120  pounds. 

Illuminating  oil,  "  Mineral  Seal,"  of  300°  fire  test.     Use  some  can-  illuminating 
dies,  changing  from  candles  to  oil.     Lamps  for  cars  have  brass  bodies.      °^^' 

Standard  number  of   ordinary  ties  per  mile,  2,800,  average.     Vir-  Ties, 
ginia  ties  average  about  10  inches  wide.     Minimum  tamping  space  be- 
tween two  ties,  8  inches,  as  at  a  suspension  joint  of  rails. 

Spring  frogs  are  not  allowed  in  use.  Froes 
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3.    The  Northwestern  Ohio   Railroad,  Toledo  Junction  to  Toledo. 
Structures  numbered  from  Toledo  Junction  north  ;  inspected 
August  2(ith,  1881. 
No.  1,  trestle.  No.  1,  a  trestle.    This  is  soon  to  be  renewed  with  2i  spans  of  16  feet 

each.    Timber  now  on  the  ground. 
No.  2,  trestle.  No.  2,  a  2-8pan  trestle,  sound  and  good.    Flooring,  standard. 

No.  3,  string  No.  3,  a  5-span  stringer  bridge.    Five  stringer  pieces  to  be  put  in 

new  ;  work  ordered  by  Eailroad  Company.    The  bridge  will  then  be  all 
correct. 
Junction.  Junction  with  C.  C.  C.  &  I.  R.  R. 

No.  4,  pile  No.  4,  a  pile  bridge,  being  made  new  ;  piles  in,  and  timber  on  the 

^"<^S«.  ground. 

bride'e'''^^  No.  .5,  a  pile  bridge  being  made  new,  with  piles  already  in. 

No,  6.  No.  6,  same  condition  as  No.  5. 

No.  7.  No.  7,  length  32  feet,  and  another  small,  near  by,  new  two  years  ago. 

Small  strue-  Several  small  openings,  not  numbered,  and  cattle  guards  being  re- 

tures.  J 

newed. 

No. 8.  No.  8,  piles  of  former  pile  bridge  sound  at  earth.    These  are  cut  off 

for  support  of  mudsills  of  framed  trestle  bents.  Two  stringers,  3  caps 
and  two  trestle  bents  new  this  year.     Flooring,  standard. 

Ties.  Ties  in  track  along  here  are  old  and  poor.     New  ones  needed. 

No.  9.  No.  9,  to  be  filled,  except  one  opening. 

No.  10, Howe.  No.  10,  a  wood  deck  Howe  Truss,  uncovered.  1  track;  1  span  of  74 
feet.  Depth  of  truss.  111  feet.  Over  Honey  creek;  29  feet  rail  to  bot- 
tom.    Width,  14  feet  out  to  out. 

Lower  chords,  4,  5,  5,  4  by  12  inches.  Upper,  10  inches.  End 
braces,  7  by  8  inches.  End  truss  tie  rods,  two.  If  inches.  Floor  beams, 
7  by  12  inches,  3  to  the  panel.  Stringers,  6  by  12  inches,  raised  on  cor- 
bels, 5  inches  deep,  and  extending  6  to  8  inches  over  sides  of  stringers. 
Ties,  5  by  8  inches,  6  inches  between.  Wheel  guards,  over  bearers,  b  by 
6  inches,  22  inches  out,  and  bolted  every  8  feet.  Trestle  supports 
already  placed  under  the  quarters. 

No.  11.  No.  11,  to  be  reduced  to  a  3-span  of  45  teet  length.    To  have  8  new 

string  pieces ;  middle  bent  to  have  new  cap  and  1  post ;  next  trestle 
south  to  have  a  new  cap  and  two  posts  or  piles  ;  new  ties  and  wheel 
guard  to  be  put  into  standard  flooring ;  to  be  done  this  year.  This  will 
then  be  all  correct. 

No.  12,  pile  No  12,  a  pile  bridge.    New  stringers  are  already  ordered  by  the 

company  for  this,  also  one  mudsill  and  4  caps.  End  trestles  double  at 
the  north  end.  The  bank  plank  against  trestles  are  two-story.  One 
mudsill  is  pushed  partly  off  from  the  sub-sill.  Wheel  guards,  6  by  6 
inches,  pine,  bolted  every  5  feet,  and  notched  on  ties.  The  repairs  will 
make  this  safe. 

llo.l3,  thro'gh  No.  13,  a  through  Howe  uncovered  truss  bridge  of  2  spans,  1  track, 
with  continuous  chords;  each  span,  104J  feet.  10  panels.  Depth  of 
truss,  23  feet.  Usual  width.  26  feet  rail  to  bottom.  Structure  old ; 
crosses  the  Sandusky  river  at  Tiflin.  Lower  chords,  5,  6,  6,  5  by  14 
inches.  Clamps,  li  inches  at  the  necks,  with  long  parallel  heads.  Two 
clamps  to  the  joint  for  the  middle  pieces  of  the  chord.  Braces,  9  by  lOJ 
inches.  End  truss  rods,  three,  1 J  inches.  Next  three,  1 J  inches.  Floor 
beams,  7  by  16  inches,  4  to  the  panel.    Laterals,  6  by  6  inches,  and  IJ- 


COMMISSIONER     OF     KAILKOADS. 


295 


inch  rods  top  and  bottom.     Stringers,  6  by  12  inches.     Abutments,  trestle 
frames. 

The  sap  wood  of  the  posts  of  this  bridge  is  badly  rotted,  and  loolss 
bad.  The  section  of  the  lower  chords  is  estimated  to  be  reduced  by  the 
sap  rot  from  the  original  14  inches  depth,  to  10  or  12  inches  of  efTective 
wood,  or  a  reduction  of  section  of  12  to  20  per  cent.  By  sounding  the 
timbers  with  a  boring  bit,  all  examined  were  found  sound  at  the  heart. 
Made  three  borings  at  different  points  in  the  structure.  The  splice 
joints  of  the  lower  chord  were  holding  well,  indicating  absence  of  dry 
or  other  rot  at  the  heart. 

The  absolute  safety  of  this  bridge  is  regarded  as  doubtful,  even  with 
contemplated  repairs  completed.  The  nature  of  the  stream  beneath  is 
not  favorable  for  trestle  supports.  An  early  renewal  of  the  bridge  is 
believed  desirable. 

The  south  approach  is  a  trestling  over  streets,  121  feet  long.  One 
new  post  is  being  added  to  each  of  the  framed  trestle  bents. 

The  north  approach  is  a  small  Howe  truss,  49  feet  long ;  6  feet  2 
inches  depth,  not  covered.  Lower  chords,  5,  8i,  5  by  10  inches.  End 
braces,  5  by  7.  Counters,  6  by  6.  End  truss  rods,  two,  IJ  inches.  8 
panels. 

Sap  wood  rotted.  New  posts  being  put  into  chords,  and  trestle 
bents  being  put  under.     Abutments  trestle  frames. 

No.  13.',,  trestling  over  streets  of  Tiffin  ;  two  trestles  in  street,  with  no.  is%, 
five  12  by  12  posts,  and  crossing  sway  braces  of  stout  planks.  Light  t''^^"^- 
feeble  trestle  supports  at  edge  of  sidewalk  and  street.  Stringers,  two,  10 
by  20,  pine  ;  22  feet  span  ;  3  spans.  South  span  has  2  sets  of  stringers ; 
second  span  3  sets,  and  the  third  or  north  span  has  4  sets  of  stringers. 
Tracks  divide  on  this  trestle  bridge.  Ties,  6  by  8  inches;  6  inches  be- 
tween. Guards,  new,  7  by  8,  bolted,  each  3  or  4  feet,  and  notched.  Safe 
Over  Washington  street. 

No.  14,  a  5-span  trestle.  Six  string  pieces,  4  caps,  and  one  batter  No.  U,  trestle. 
post  ordered  by  company  for  this,  thus  making  the  bridge  safe  at 
present.  The  deportment  of  the  water  way  here  is  peculiar,  according 
to  statements  of  the  road  master.  Occasionally  large  quantities  of 
water,  bringing  much  drift  material,  seek  to  pass  at  this  opening.  The 
drift  is  caught  upon  the  piling,  hindering  the  water  and  causing  sudden 
wash  of  banks.  A  bridge  with  a  clear  opening,  and  stone  abutments 
with  wing  walls  would  cure  this.  This  opening  is  at  a  low  point  oi 
grade,  from  both  directions,  and  not  near  a  station,  so  that  trains  usually 
pass  at  full  speed,  and  often  at  excessive  speed  by  reason  of  the  down 
grade  approaches.  A  raising  of  2  or  3  feet  of  grade  at  this  point  seems 
therefore  desirable,  for  securing  the  best  condition.     Over  Wolf  creek. 

No.  15,  shortened  from  a  31  feet  to  a  15  feet  pile  trestle,  with  stand-  No.  15,  trestie. 
ard  flooring. 

No.  16,  a  wood  through  uncovered  Howe  truss  of  74  feet  span  ;  22  No.  16,  Howe 
feet  depth  ;  6  panels.  Lower  chords,  4,  5,  5,  4  by  12  inches.  Braces,  8  '^"^■ 
by  8.  End  truss  rods,  two,  lij  inches.  Clamps  and  keys,  pine.  Splice 
at  each  panel,  except  perhaps  the  end  ones.  Six  floor  beams  per  pai.el. 
Ties  standard.  Wheel  guards,  6  by  7  inches,  on  edse;  notched  and 
bolted.  This  bridge  appears  old ;  has  sap  rot.  It  is  also  light  for  the 
span.  The  splice  joints  of  the  lower  chord  give  signs  of  drawing  out ; 
one  or  two  have  started  to  split  ofl'  at  the  locks.    Though  the  speed  is 
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No.  18,  pile 
bridge. 


No.  19,  pile 
bridge. 


No.  20,  pile 
bridge. 


No.  21, 

througli 

Howe. 


No.  22^. 
No.  25,  trest- 


No.  26,  Howe. 


usually  slow  because  near  a  station,  j'et  it  is  believed  that  a  trestle  bent 
should  be  put  under  for  support  of  the  bridge. 

No.  17,  stringers  on  piles.  Each  stringer,  two,  7  by  16  inches ;  2 
spans.    Flooring  standard.     New,  and  all  good. 

No.  18,  a  6-span  pile  bridge.  Six  caps  and  five  stringers  ordered  on 
by  company  ;  making  good  and  safe. 

No.  19,  a  pile  bridge,  45  feet  long,  till  recently  filled  to  one  or  two 
spans ;  2  caps  and  3  stringers  added,  making  this  sound  and  good.  Over 
Miller's  creek. 

No.  20,  pile  bridge ;  stringers,  7  by  16  inches,  4  new  stringers  and  2 
caps  ordered ;  ties,  5  by  8  inches,  and  otherwise  standard.  Over  Sugar 
creek. 

No.  21,  a  through  Howe;  uncovered,  8  years  old.  Span,  150  feet; 
depth,  22  feet;  panels,  12;  lower  chords,  5J,  7,  7,  5J  by  14  inches;  end 
braces,  10  by  12  inches;  end  truss  rods  not  upset  for  threads,  two,  IJ 
inches.  Four  independent  arches  of  three  8  by  10-inch  sticks,  cut  to 
curve,  and  spring  from  the  abutment  at  6  feet  below  lower  chord.  Abut- 
ments good  stone  masonry.  Made  by  the  Smith  Bridge  Co.,  of  Toledo. 
Laterals,  6  by  6  inches,  and  IJ  inches  top  and  bottom  ;  floor  beams,  6  by 
14  inches,  6  to  panel ;  stringers,  6  by  12  inches ;  ties,  7  by  8  inches,  10 
inches  between,  oak ;  guards,  4  by  5  inches,  oak,  notched  and  bolted 
every  3  or  4  feet.  Some  bolts  out,  sap-rotted  throughout.  Arches  more 
than  compensate  for  the  reduction  by  sap  rot.  Arches  put  in  2  or  3 
years  after  erection.    Safe. 

No.  22,  a  4  span  framed  trestle ;  spans,  16  feet,  c.  to  c.  Banks  held 
by  planks  against  end  trestles.  Stringers,  two,  7  by  16  inches,  packed 
and  spliced.     Corbels  wider. 

No.  23,  a  pile  trestle ;  32  feet  long.  New  stringers  put  on  recently. 
Stringers,  two,  7  by  16  inches ;  ties,  5  by  8  inches,  oak,  5  inches  between ; 
guards,  6  by  8  inches,  bolted  every  4  or  5  ties.  Banks  held  by  lying 
against  planking  of  old  timbers. 

No.  22J,  similar  conditioned  as  No.  23. 

No.  25,  trestling,  15  feet  c.  to  c.  Ties,  6  by  8  inches  ;  guards,  4  by  6 
inches,  notched  and  bolted,  but  old  and  poor,  do  not  hold  the  ties.  Ties 
all  very  questionable.  The  cap  to  one  ot  these  trestles  should  be 
renewed  at  once.    Stringers  have  sap  rot. 

No.  26,  a  wood  through  Howe  truss  of  8  panels,  76  feet  span,  usual 
depth  and  breadth.  Over  the  L.  S.  &  M.  S.  E.  R.  Panels,  8 ;  end  braces, 
8J  by  10  inches;  end  truss  rods,  three,  IJ  inches;  lower  chords,  5,  6,  6,  5 
by  14  inches ;  floor  beams,  7  by  13  inches,  4  to  panel ;  laterals,  6  by  6 
inches,  and  IJ  inches  top  and  bottom;  stringers,  two,  5  by  12  inches. 
Abutments  trestle  frames,  wide  as  bridge,  20  to  22  feet.  This  bridge  of 
doubtful  safety.  Sap  rot  some  places  2  inches  deep.  Some  floor  beams 
sap  rotted. 

South  approach  trestling  like  north  approach.  Stringers  look  old, 
with  considerable  rot.  The  trestling  should  all  be  carefully  examined 
at  earth.  Trestles  of  four  12  by  12-iuch  batter  posts ;  cap,  12  by  12  inches. 
The  decay  appears  to  be  entirely  sap  rot,  so  that  probably  the  heart 
wood  is  sound. 

No.  27,  large  iron  Pratt  truss  ;  4  spans,  ot  19.3  feet  each.  Over  the 
Maumee  river  at  Toledo.    Built  in  1879  and  1880.     Panels,  13 ;  depth  of 
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truss,  27  feet;  lower  chords  at  mid-spau,  four,  {|  by  6  inches,  two,  li  by 
6  inches,  and  two  !{'  by  5  inches;  main  end  truss  ties,  four,  1|  by  5 
inches ;  end  posts,  two,  18  by  i  inches ;  web  plates,  one,  20  by  A  inches ; 
cap  plate  and  4  angle  bars,  about  3  by  f  inches  thick  ;  laterals  at  end, 
2|-inch  rods ;  stringers  of  a  21  by  1-inch  web,  and  4  angle  bars,  4  by  4 
by  h  inches ;  floor  beams,  26  inches  deep  ;  and  4  angle  bars,  6  by  6  by  j^ 
inches.  Floor  beams  riveted  to  the  truss  columns,  and  lower  edges 
extend  8  inches  above  the  pins.  Columns  of  trusses  of  two,  2  by  8 
inches ;  channel  bars  riveted,  flange  out,  to  an  I-beam. 

South  approach  to  the  4  spans,  pile  trestliug  of  i  mile  length.  Being 
filled,  and  all  under  contract  to  be  done  probably  this  fall. 

Next  a  large  drawbridge  of  290  feet  span,  and  296  feet  total  length.  Drawbridge. 
Upper  chord  arched.  Depth  of  truss  at  the  middle,  30^  feet,  at  ends, 
27.1  feet;  panels,  19;  lower  chord  of  2  web-plates,  i  by  about  12  inches; 
4  angle  bars,  2i  by  2J  inches,  by  |-inch  thick;  and  bottom  plate,  20  by 
J  inches ;  top  side  cross  slats,  }  by  6  inches,  at  3  feet  c.  to  c.  Upper 
chord  similar,  also  end  posts.  The  main  truss  tie  rods,  beginning  at  end, 
are,  two  .5  by  }  inches,  two  1  by  4  inches,  two  |  by  4  inches,  one  li|,  and 
one  1}  inches,  round.  None  in  next  three.  Middle  panel  over  wheel  ring, 
two,  li  b)'  3  inches ;  counters,  one,  1|  inches,  round,  one,  2  inches,  round, 
one,  2'3  inches,  round,  two,  |  by  4  inches,  two,  IJ  by  4  inches,  two,  li  by  5 
inches,  two,  IJ  by  5  inches,  three,  IJ  by  5  inches,  middle  two,  1^  by  3 
inches.  Truss  columns  at  middle  panel  made  of  two  flange  plates,  12  by 
I  inches;  4  angle  bars,  3J  by  J  inches  thick,  and  slats.  Lateral  ties,  2 
inches  round  at  end ;  pins,  2|  inches ;  floor  beams,  9i  inches,  above 
chord.    End  post  same  section  as  chord.    Substantial  structures. 

North  approach  new  trestliug,  all  strong  and  sound.  Flooring  on 
all  about  as  the  standard. 

Gbnekal  Remarks. 

It  will  be  observed  that  though  this  division,  or  N.  W.  0.  U'y,  has  Effect  of  ice 
numerous  small  pile  bridges  along  its  line,  yet  it  has  5  spans  in  iron,  one  °"  i>ridges. 
being  a  draw,  which  are  among  the  largest  in  the  State. 

These  latter  were  jeopardized  by  the  ice  floe  and  flood  of  last  winter, 
it  being  especially  violent  on  the  Maumee  river  at  Toledo.  The  works 
of  the  west  approach  to  the  bridge  were  carried  away.  But  the  sub- 
stantial character  of  the  five  iron  spans,  and  of  their  masonry  founda- 
tions was  sufficient  for  the  emergency. 

In  going  over  the  road,  a  large  number  of  workmen  were  seen  Repairs, 
engaged  at  repairs  and  improvements.     Also  repairs  were  found  already 
completed  at  numerous  points.    These  facts  indicate  that  the  road  is 
being  much  bettered  in  its  condition. 

One  peculiarity  respecting  the  structures  of  the  road  is  that  the  piie  bridges, 
majority  of  the  bridges  are  small  pile  structures,  piles  being  almost 
universally  employed  in  place  of  framed  trestliug.  These  pile  bridges 
are  being  quite  generally  overhauled  and  put  in  satisfactory  condition. 
But  some  of  the  larger  wooden  structures,  such  as  Howe  truss  bridges, 
are  being  less  thoroughly  renewed  in  partially  decayed  parts  than  is 
advisable  for  the  entire  assurance  of  absolute  safety.  Apparently  sub- 
stantial new  structures  are  in  prospect  for  the  near  future  in  place  of 
these  larger  bridges,  the  present  repairs  being  of  a  temporary  character. 
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Flooring. 


Curves  and 
grades. 


Trestle  near 
mile-post  6. 


The  standard  flooring  of  this  road  for  all  bridges  consists  of  ties,  7  by 
8  inches,  by  10  feet  length,  lying  flat,  with  a  space  of  5  inches  between 
them,  and  of  oak.  The  wheel  guards  to  be  of  oak  ties,  7  by  8  inches, 
beveled  on  the  inside  upper  corner  at  45  degrees,  and  to  an  inch  extent 
from  the  corner,  to  end  at  the  approach  of  the  bridge,  where  they  are 
dressed  ofTon  the  inside  to  a  curve  extending  around  across  the  whole 
stick  to  the  outside  corner,  the  bevel  being  carried  with  it.  They  are 
set  20  inches  outside  of  the  rail,  notched  upon  the  ties  and  bolted.  This 
is  stated  to  be  Engineer  tjlataper's  standard  for  the  Pennsylvania  Co. 

The  sharpest  curve  is  stated  by  the  road-master  to  be  4  degrees. 
Grades  are  named  as  high  as  60  feet  to  the  mile. 

The  elevation  of  the  outer  rail  is  stated  as  being  ^-inch  per  degree. 
The  track  appears  to  be  in  fair  condition.  The  former  ties  are  appar- 
ently old,  and  some  of  them  much  decayed  ;  but  new  tits  are  going  in, 
thus  indicating  considerable  improvements  in  the  roadway  as  well  as  in 
the  structures. 

4.    The   Ashtabula  and  Pittsburgh   Railway,    from   Ashtabula  to 

Youngstown. 
The  structures  are  numbered  by  mile  posts  from  Ashtabula ;  in- 
spected August  23,  1882. 

At  mile-post  6  +  766  feet.  Trestle,  100  feet  long.  Stringers,  two,  8 
by  16  inches  pieces  boxed,  bolted  and  break-joints.  Bearers,  6  by  16 
inches,  at  end  of  ties.  Ties,  wheel  guards,  etc.,  standard.  All  sound 
and  good. 

At  mile-post  6  -f  2,955  feet.  Trestle,  60  feet  long.  Examined,  and 
found  about  like  others ;  all  correct. 

At  mile-post  7  +  1,290  feet.  Trestle,  91  feet  long.  Examined,  and 
found  all  good.  Stringers,  two,  8  by  16  inches.  Bearers,  6  by  16  inches. 
Spans,  5.    All  new.    Flooring,  standard. 

At  mile-post  11  +  595  feet.    Trestle  of  4  spans.    Middle  span,  20 

feet.    Flooring,  standard.    Iron  guard  rails  inside  on  north  one-third  of 

floor. 

Eaglevil^  At  mile-post  14  +  247  feet.     Eagleville  bridge.     A  2-8pan  How^e 

mile-post  14  +  Truss  through  bridge.    In  bad  condition.    Sap-wood  rotted  away,  and 

247  feet.  probably   much   more.    Three  trestles  under  each   span  for  support. 

Flooring  bad  for  decayed  wood.    Ties  and  wheel  guard  poor.    Some 

new  floor  beams  put  in  to  give  strength  for  the  present.-    A  new  bridge 

is  ordered  already,  as  stated  by  the  superintendent.     North  approach,  a 

trestle  in  bad  condition  ;  needs  stream  stone  pier  with  loosened  stone. 

It  appears  from  the  temporary  under-trestles  and  new  floor  beams 

that  the  bridge  is  carefully  looked  after,  with  the  effort  to  maintain 

safety  till  the  new  one  is  erected. 

Trestle,  mi^e-  At  mile-post  16  -(-  1,742  feet.     A  trestle  39  feet  long.     Stringers,  two, 

Feet.  '     7  by  17  inches,  boxed  with  keys  and  bolts,  and  break-joints  over  the 

trestle  bents.    Flooring,  standard. 
Deck  Howe,  At  mile-post  18  +  2,004  feet.     A  deck  Howe  uncovered,  over  Rock 

2pin{eet.  creek.  Built  in  1880.  Span,  118  feet.  Depth  of  truss,  16J  feet  clear. 
End  braces,  two,  11  by  11  inches.  Next  two,  lO.J  by  11  inches.  End  truss 
rods,  three,  2  inches.  Next  three,  IJ  inches.  These  are  all  upset  for 
threads.     Lower  chords,  6,  7,  7,  6  by  16  inches.     Lower,  6,  7,  7,  6  by  14J 


Trestle,  mile- 
post  11 -I- 595  ft. 
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inches.  Clamps  and  keys  wood.  Floor  beams,  7  by  14  inches,  4  to  the 
panel.  Stringers,  two,  6  by  14  inches.  Bearers,  one,  6  by  14  inches. 
Wheel  guards,  6  by  8  in'ches,  and  14  inches  out.  Bolts  go  through  guard 
bearers  and  floor  beams,  once  to  about  every  4th  tie.  Ties,  6  by  8 
inches,  notched  to  b  inches  thick,  laid  14  inches  c.  to  c.  Laterals,  6  by  6 
inches,  and  1  to  Is-inch  rods,  largest  at  ends  of  bridge.  Sway  braces, 
6  by  6  inches,  seated  on  cast  angle  blocks,  and  12  sets  in  the  bridge.  An 
excellent  wooden  bridge. 

The  north  approach,  a  trestle  very  badly  rotted  and  disordered.  It 
is  to  be  immediately  renewed,  timber  being  on  the  ground,  and  partly 
framed. 

At  mile-post  43  -p  2,211  feet.    Trestle  over  Young's  Run,  113  feet  '"''''^f' '^l""?: 

*  o  '  post  43  +  2,211 

long.  Stringers,  two,  8  by  15  inches,  boxed,  bolted  and  breaking  joints  feet. 
over  trestles,  each  stringer  timber  being  2  spans  long.  Spans,  16  feet  c. 
to  c.  Bearers,  one,  7  by  15  inches.  Ties,  6  by  8  inches,  lying  flat,  and 
notched  on  the  stringers,  placed  14  inches  c.  to  c.  Wheel  guards,  6  by 
8  inches,  notched  1  inch,  bolted  every  8  ties,  placed  17j  inches  out. 
Trestles  end  on  bank,  with  a  set  of  8-foot  ties  laid  lengthwise,  upon 
which  is  laid  a  12  by  12-inch  sill  crosswise,  and  on  which  latter  is  a  sec- 
ond 12  by  12-inch  stick  to  receive  the  stringers.  The  trestle  frames  con- 
sist of  a  12  by  12-inch  mudsill  and  cap,  of  2  plumb  posts,  12  by  12  inches, 
and  2  batter  posts,  10  by  12  inches,  and  3  by  12-inch  sway  braces  cross- 
ing. At  mid-height  longitudinal  stays  are  fastened  in  the  highest 
trestles  as  in  the  present  one. 

At  mile-post  58  +  138  feet.     A  trussed  girder  bridge,  32  feet  long.  Trussed  glr- 
Girders,  two,  8  by  16  inches,  under  each  rail.     Truss  rods,  three,   1 J  58 -H  138  feet. 
inches.    Struts  from  gii  ders  to  rods,  two,  at  about  10  feet  apart  and  27 
inches  long.    Over  little  Squaw  creek. 

At  mile-post  52  -f  3,143  feet.     A  trestle  60  feet  long  formerly,  but  Trestle,  mile- 
now  filled  to  10  feet  opening  and  renewed.    Others  near  here  similarly  fg^i_ 
partly  filled  and  renewed. 

At  mile-post  52  +  4,067.     A  thiough  Howe  wooden  truss,  uncovered.  Through 
Over  Mosquito  creek,  66  teet  long.     6;  panels.     Width,  14  feet.     Built  pcSs^K +^5)67 
about  in   1870.     Lower  chord,  6,  7,  7,  6  by  13  inches.     Braces  at  end,  f^"^'- 
8  by  10  inches.    End  truss  rods,  two,  Ig  inches.     Floor  beams,  7  by  14 
inches,  4  to  the  panel.    Laterals,  top  and  bottom,  6  by  6  inches,  and 
1-inch   rods.      Stringers,   10  by  12  inches,   with  2-inch  plank  on  top. 
Bearers,  6  by  12  inches,  and  2-inch  plank  laid  on.    Ties,  6  by  8  inches, 
oak,  14  inches  c.  to  c.    Wheel  guard,  6  by  8  inches,  oak,  bolted  every 
8  ties,  and  notched.    Floor  beams  not  firmly  secured,  have  become  dis- 
placed to  irregular  spaces.    Timber  of  chords  sounded  with  the  boring 
bit  and  found  sound,  but  the  wood  was  damp  inside.     Clamps  and  keys 
of  iron. 

At  Youngstown,  a  plate  girder,  40  feet  span.     Depth,  4  feet.     Has  9  Youngstown 
vertical  web  stays  of  angle  bar,  3  by  j  inches.    vStringers  of  14  by  5-inch 
I-beams  of  2-inch  webs.    Ties,  8  by  9  inches,  on  edge.     Wheel  guard,  6 
by  8  inches,  flat,  notched  and  bolted  to  stringer  every  3d  tie,  placed  15 
inches  out.    Lateral  ties,  ^  by  4  inches.    Over  Crab  creek. 
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General  Remaeks. 

Steel  rail.  This  road  will  have  111  miles  of  steel  rail  by  the  eud  of  the  season, 

and  nearly  all  stone  ballast.    The  small  bridges  and  trestles  appear  to  be 

tures.  *  '^"'''  in  better  order  than  the  larger  bridges,  with  the  exception  of  one  or  two 
of  the  larger,  which  are  excellent,  and  nearly  new.  The  purpose  seems 
to  be  to  renew  small  structures  immediately,  and  larger  ones  soon,  or 
within  one  or  two  years. 

Elevation  of  '^^^  elevation  of  the  outer  rail  here  is  determined  on  the  spot  by 

outer  rail.  section  men,  b)'  a  most  simple  practical  rule,  viz.:  The  versed  sine  of  an 
arc,  whose  chord  is  63  feet,  is  taken  for  the  proper  elevation.  With  this 
rule  the  men  stretch  a  line  of  (i3  feet  length,  hold  a  rule  at  the  middle 
of  line  to  get  the  distance  from  rail  to  line.  This  distance  is  the  differ- 
ence of  level  of  one  rail  with  respect  to  the  other.  This  mode  of  finding 
the  elevation  is  an  excellent  one  in  many  respects ;  1st,  it  can  be  applied 
by  the  most  ordinary  intelligence  ;  2d,  it  gives  the  elevation  at  exactlj 
the  point  where  it  is  needed,  so  that  if  a  curve  is  derange<l  from  its 
original  circle  line,  the  elevation  found  at  any  point  is  right  for  that 
point;  and  3d,  it  detects  any  wild  distortion  of  the  curve  as  occasioned 
by  continued  use,  and  tamping  of  ballast  about  ties. 

5.    The  Lawrence  Railroad,  from  State  line  to  Youngstown. 

Structures  numbered  by  mile-posts.    Inspected  August  23. 
Through  -A-t  mile-post  12  -|-  2909  feet.     A  through  Howe  wooden  truss,  un- 

?osTr' +  2909 ''°^®'^®'^'     '^pan,  43  feet.    Depth  of  truss,  22  feet.    Width,  14  feet.    Spans, 
feet.  5.    Lower  chords,  5,  5^,  5?,,  5  by  12  inches.    Braces  at  end,  two,  7J  by  8 

inches.  End  truss  tie  rods,  two,  1^  inches.  Clamps  and  keys  wood. 
Floor  beams,  7  by  12  inches,  4  to  the  panel,  with  sap  wood  decayed. 
Stringers,  10  by  12.  Bearers,  6  by  10  inches.  Ties,  6  by  8,  oiik,  14 
inches  c.  to  c.  Wheel  guards,  6  by  7,  on  edge,  notched  and  bolted  every 
6  ties,  and  spiked  at  every  3  ties  as  an  average ;  placed  32  inches  out- 
side. Over  Nebo  run.  Built  in  1876.  Stone  abutments. 
ThrouEh  ^^  mile-post  13  +  1984  ft.     A  through  Howe  wood  truss,  89  feet  span  ; 

Howe,  mile-   21  feet  depth  of  truss,  and  14  feet  wide.     Lower  chords,  6.  7,  7,  6  by  14. 
feet.  Clamps  at  each  panel,  iron.    End  braces,  two,  9  by  11  inches.    End 

truss  tie  rods,  two,  2J  inches,  and  one  2  inches,  not  upset  for  threads. 
Floor  beams,  7  by  14  inches,  5  per  panel.;  Stringers,  two,  6  by  12 
inches.  Ties,  oak,  6  by  8  inches,  and  14  inches  c.  to  c.  No  bearers  out- 
side. Wheel  guards,  16  inches  outside  from  rail.  No  iron  guard  rails 
in  either  the  above.  Stone  masonry  abutments  in  good  condition. 
Over  Yellow  creek.  Built  in  1878. 
Through  ^^  mile-post  15  +  2147  feet.     A  through  Howe  wood  bridge  of  2 

Howe,  mile-  spans,  not  covered  ;  built  in  1877.  Over  Mahoning  river,  near  Youngs- 
feet,  town.  Span,  102  feet.  Panels,  10.  Lower  chords,  6J,  7,  7,  6^  by  14 
inches.  Braces,  two,  9  by  10  inches.  End  truss  tie  rods,  two,  If  inches, 
and  one  If  inches.  Floor  beams,  7  by  14  inches  ;  4  to  panel.  Stringers, 
two,  6  by  12  inches,  and  2-inch  planks  laid  on  top.  Side  bearers,  6  by 
12  inches,  and  2-inch  planks.  Ties,  4  by  8,  oak ;  9  to  panel,  somewhat 
decayed.  AVheel  guards,  5  by  6,  notched,  bolted  every  6  ties,  and 
spiked  between ;  placed  32  inches  outside.  Badly  rotted.  Need  for 
new  guards,  and  one-fourth  the  number  of  new  ties.  Good  stone  abut- 
ments. 
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General  Remarks. 

Expect  to  flniah  this  in  stone  ballast  and  steel  rail  in  about  a  year. 

General   Remarks   upon   the   Pennsylvania  Company's  Railroads  in 
Ohio. 

The  character  and  costliness  of  the  bridge  structures  on  these  lines  characters  of 
varies  considerably.  The  P.,  Ft.  W.  &  C.  line  has  a  great  number  of 
iron  bridges,  and  wooden  bridges  of  any  magnitude  are  the  exception. 
A  great  number  of  them  are  60  feet  or  less  in  length,  and  are  usually 
iron  plate  girders.  There  are  also  a  large  number  of  iron  truss  bridges. 
The  C.  &  P.  line,  direct  from  Cleveland  to  Bellaire,  has  a  more  nearly 
equal  division  into  iron  and  wooden  bridges,  while  the  N.  W.  O.  line 
has  no  iron  bridges,  except  the  large  ones  over  the  Maumee  river. 
Other  lines  and  branches  have  no  iron  bridges,  with  the  exception  of 
the  one  plate  girder  at  Youngstown. 

This  distribution  of  iron  structures  appears  to  be  nearly  in  propor-  Distribution 
tion  to  the  passenger  transportation,  which,  conceding  to  iron  the  greater  tures  in  pro- 
safety,  will  be  accepted  as  the  most  judicious  arrangement  for  a  given  passeMer" 
expenditure  on  all  the  company's  lines.  transporta- 

All  superintendents  ami  engineers  met  m  the  tour  of  inspection  superinten- 
over  these  lines,  appear  deeply  in  earnest  in  their  efforts  to  secure  the  '^®°''^- 
highest  possible  degree  of  excellence  and-  safety  for  their  respective 
divisions.  The  various  lines  are  found  in  good  condition,  and  the  main 
lines  excellent.  It  is  gratifying  to  find  the  small  structures  carefully 
watched,  and  that  they  are  mostly  after  some  certain  adopted  standard, 
for  which,  with  materials  on  hand,  repairs  can  speedily  be  made ;  this 
is  true  of  culverts  to  some  extent,  and  of  cattle  guards,  though  the  stand- 
ard is  not  the  same  on  all  the  lines  and  branches.  Trestles  of  one  line 
differ  somewhat  from  those  of  another,  as  for  instance  pile  supports  pre- 
vailing on  one,  while  framed  bents  are  chiefly  in  use  on  another. 

The  flooring  of  bridges  is  nearly  the  same  throughout  all  the  lines  Flooring  of 
and  branches;  the  term  flooring  being  used  now  to  include  only  ties ''"'^^**' 
and  wheel  guards.  The  standard  flooring  con,sists  of  sawed  ties,  6  or  7 
by  8  inches,  usually  lying  flat,  10  feet  long,  oak.  The  wheel  guards,  or 
outside  guard  rails,  are  of  the  same  material,  placed  on  the  side,  with 
the  inside  top  corner  beveled  1  inch  at  45  degrees,  spliced,  flared  out- 
ward at  the  termination  at  bridge  approach,  and  notched  about  1  inch 
upon  the  ties.  Bolts  hold  the  guard  rail  at  about  every  fourth  tie,  and 
they  are  placed  at  from  14  to  30  inches  outside,  usually  about  20  inches. 

In  the  track,  it  is  stated  that  suspension  joints  formed  with  the  Tracli. 
angle  bar  and  verona  lock-nut  and  bolts  for  fastenings  are  standard,  and 
mostly  in  use.    The  joints  are  said  to  be  placed  alternate  in  all  cases. 

Stone  ballast  10  inches  deep  under  the  ties,  and  sometimes  deeper.  Ballast. 
The  standard  switch  is  the  Wharton  switch,  for  a  description  of  which 
see  Railroad  Economics  at  another  part  of  this  report.  The  Loren  switch, 
also  described,  ib.,  is  objected  to,  unless  the  safety  spring  is  removed,  as 
a  peblile  or  other  obstruction  may  prevent  the  full  throw  of  the  switch. 
The  spring  frog  is  not  in  favor  on  some  parts  of  the  line.  An  excellent 
frog,  for  simplicity,  is  made  by  the  company  at  its  shops ;  the  same 
being  apparently  the  result  of  much  study  and  experience.  It  is  prob- 
ably the  simplest  efficient  frog  made. 
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Rails  at  all  points  show  some  degree  of  "  tow  joints,"  but  it  appears 

to  be  least  on  the  stone  and  slag  ballast. 
Train  sched-  Trains  are  nin  by  a  schedule  and  dispatcher,  under  the  combined 

"  ^'''  care  of  two  persons.     No  block-signal  systems  were  pointed  out  as  in 

use  on  any  of  the  lines. 
Quality  of  The  quality  of  iron  in  the  bridges  can  not  be  stated  here,  because 

"'"^'  no  methods  of  inspection  exist,  which  enable  inspectors  to  ascertain 

qualities  of  pieces  of  iron  while  in  structures. 

VII.    Cincinnati,  Van  Wert  and  Michigan  Railway,  from  Van  Wert 
northward  to  Shane's  crossing.    Inspected  September  8,  1881. 

Gauge  of  track,  4  feet  8J  inches,  formerly  narrow  gauge.    Structures 
number  from  Van  Wert  each  way. 
1.     North  of  Van  Wert. 

No.  1,  trestle.  No.  1,  a  4-spun  trestle  at  Van  Wert;  two  spans   15  feet,  and  two  12 

feet.  Height  above  bed  of  stream,  11  feet  to  top  of  rail.  Trestle  bents, 
two  of  them,  have  each  4  plumb  posts  and  3  batter  pests,  with  sills  and 
caps.  Others  like  those  further  north,  Nos.  4  and  5.  Stringers,  two,  6 
by  12  inches,  "  boxed."  Bolster,  11  by  12  inches,  notched.  Ties  like 
those  of  Nos.  3  and  4.  Abutments,  by  plank  walls  lying  against  end 
trestle  bents. 
^         ,  No.  2,  a  trestle  of  4  fuU  spans,  and  2  bank  half  spans.    Over  Town 

creek.  Trestle  bents  with  6  plumb  posts,  four  10  by  12  inches,  and  two 
10  by  10  inches.  Two  batter  posts,  6  by  10  inches ;  all  oak.  Some  parts 
of  these  bents  apparently  added  to  strengthen  for  change  from  narrow 
to  full  gauge.  Corbels,  12  by  12  inches  by  8  feet.  Spans,  15  feet. 
Stringers,  10  by  12  inches,  edgewise.  Flooring  of  6  by  8-inch  by  8-foot 
ties,  flat,  except  every  fourth  on  edge  and  notched.  Space  between  ties, 
10  inches.  Rails  spiked  only  on  alternate  ties.  The  ties  are  held  in 
correct  spacing  by  1  by  3-inch  blocks  of  10  inches  length,  being  nailed 
on  stringers  between  ties.     Height  of  rail  above  bed,  8  feet. 

No.  3  trestle.  No.  3,  trestle  of  2  main  spans,  of  16  feet  each.     Bents  have  two,  12 

by  12-inch  plumb,  and  two  10  by  12-inch  batter  posts,  with  sill  and  cap, 
12  by  12  inches.  Sills  set  on  blocks.  Corbels,  12  by  12  inches  by  8  teet. 
Stringers,  12  by  16  inches  on  edge,  and  16  feet  long.  Whole  structure 
64  feet  long,  the  terminals  at  bank  resting  on  blocks,  and  ties  bedded  as 
in  No.  4.    Height  above  bed,  7  feet. 

Culverts.  Next  are  2  culverts,  5  or  6  feet  span,  with  oak  timber  walls,  and  12 

by  12-inch  stringers. 

„  No.  4,  same  build  and  dimensions  as  No.  3,  which  is  the  standard 

for  small  trestles.  Three  main  spans,  and  the  two  bank  spans.  The 
banks  terminate  without  walls,  the  earth  sloping  toward  nearest  trestle. 
On  bank  a  floor  of  common  ties  are  laid,  with  individual  ties  parallel  to 
track.  On  these,  crosswise,  are  placed  one  or  two  8  by  10-iuch  blocks, 
upon  which  the  ends  of  the  trestle  stringers  rest.  Tlie  trestle  bents  are 
carried  on  blocks,  which  are  laid  lengthwise  the  track  on  the  earth. 

No  6  trestle  No.  5,  trestle  with  two  main  spans,  and  made  like  others,  except 

here  are  no  corbels,  and  the  spans  are  12  feet. 

No.  6  trestle.  No.  6,  trestle  with  one  12  feet  and  one  14  feet  main  span.     Made 

like  others. 

jjQ  7  No.  7,  one  main  span,  14  ieet ;  stringers,  12  by  16  inches  on  edge. 

Hewn  timber.     Batter  ol  all  batter  posts,  4  inches  in  12  inches. 
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Near  No.  7  the  track  ends  in  timbered  land,  about  10  miles  from 
Van  Wert. 

2.    South  of  Van  Wert.    This  includes  the  larger  portion  of  the  road. 

No.  1,  a  trestle,  about  3  spans  in  length.    Low  creek,  dry.    Situated  No.  l,  trestle. 
between  Van  Wert  and  Enterprise.    This  tre.stle  is  as  made  for  the 
narrow  gauge.    But  it  is  condemned  by  the  company  as  too  light  for 
the  present  gauge  and  traffic,  and  a  new  trestle  is  already  ordered. 

No.  2,  near  Shanes;  over  St.  Mary's  river.  A  queen-post  truss  of  No. 2, near 
about  36  feet  span,  and  8  feet  extreme  depth.  A  trestle  is  placed  under  p'j,*°*'^i"'^™' 
the  middle  for  a  central  support.  Lower  chords,  two,  6  by  12  inches, 
combined;  upper,  12  by  12  inches;  vertical  ties,  one  li-inch  and  two 
IJ-inch  rods,  each.  The  middle  or  rectangular  panel  has  two  braces 
from  panel  points  of  lower  chord,  inclined  toward  each  other,  and  but- 
ting against  the  ends  of  a  single  block  of  about  2  feet  length  on  under- 
side side  of  top  chord.  Floor  beams,  two,  6  by  12  inches,  one  set  at  the 
panel  points,  and  one  at  the  middle.  Abutments  each  consist  of  a 
double  framed  trestle,  each  trestle  frame  having  .5  plumb  and  2  batter 
posts,  all  10  by  10  inches.    Cap,  10  by  10  inches ;  and  sill,  12  by  16  inches. 

North  approach  a  span  of  15  feet,  with  stringers,  each  three,  7  by 
12  inches,  and  partly  continuous  over  upon  the  truss.  North  wall  formed 
by  planks  lying  against  the  north  trestle  bent  to  hold  the  dirt  up. 
Trestles,  three,  10  by  10-inch  upright,  and  two,  6  by  10-inch  batter  posts. 
Cap,  10  by  10  inches,  and  a  sill. 

South  approach  a  trestle  of  two  spans,  of  16  feet  each.  Stringers 
same  as  on  north  approach      Bank  held  by  planks,  etc.     No  bolsters. 

Flooring  as  to  ties,  etc.,  same  as  north  of  Van  Wert. 

No.  3,  a  trestle  of  600  feet  length.  Banks  at  end  of  opening  held  by  No.  3,  trestle. 
planks  against  trestle  bent.  Spans,  20  feet,  with  12  by  12-incb  bolsters 
notched  on  caps.  Bents  of  four,  10  by  10-inch  plumb,  and  two,  10  by  10- 
inch  batter  posts ;  a  10  by  10-inch  cap,  and  12  by  16-inch  sill.  These 
sills  rest  on  6  mud-blocks  or  timbers,  running  the  whole  length  of  trestle, 
thus  securing  an  extended  bearing  upon  earth.  Stringers,  two,  6  or  7  by 
12  inches,  boxed,  and  of  30  feet  timbers,  breaking  joint.  A  bolt  through 
stringers  and  each  end  of  bolster  with  nut  on  below. 

From  Nos.  2  to  3  is  a  fill  of  about  600  feet  length  in  the  broad  river  Fill. 
bottom.     Apparently  one  opening  is  needed  at  this  stream. 

These  structures  are  of  ample  strength. 

General  Remarks. 

The  surface  of  the  country  along  the  line  is  quite  even  and  flat,  so  surface  of 
that  no  heavy  cuts  or  fills  are  required.    Bridges  and  trestles  are  not  «<"Jntry. 
high.    The  actual  roadway  is  almost  without  cuts  or  fills,  and  with  com- 
paratively heavy  grades,  so  as  to  skip  along  the  surface  of  the  country. 

The  full  gauge  rails  were  laiii  outside  the  narrow  gauge  f&ils  equi-  Gauge. 
distant,  but  the  lighter  narrow  gauge  rails  are  not  at  all  employed  in 
the  new  track,  and  at  the  time  of  the  inspection  were  largely  though 
not  entirely  removed  from  the  ties. 

The  rails  first  put  down  on  the  full  gauge  were  45  lbs.  per  yard,  with  Rails, 
fish-plate  fastenings,  4  bolts,  and  no  locknuts.      Where   the  track   is 
regarded  as  finished,  the  rails  are  spiked  at  every  tie.    From  this  on 
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Maximum 
speed. 


the  new  rails  will  be  56  lbs.  per  yard,  and  of  the  so-called  Sandbery 
pattern.  The  section-  of  the  4r>  lbs.  rail  is  3|  inches  high,  the  head  1.9 
inches  thick,  with  sides  nearly  vertical.  Stem,  /s-inch  thick ;  foot,  3j\ 
inches  wide,  by  y\-inch  thick  at  very  edge,  and  5-inch  thick  at  stem. 
The  sides  of  the  stem  are  concave  with  fillets  at  junction  with  head  and 
foot.  The  underside  of  the  head  makes  about  the  same  angle  with  the 
stem  as  does  the  top  surfaces  of  the  foot.  Width  of  fish-plate  at  middle 
of  its  thickness,  about  I4  inches.  Top  of  head  crowned  to  about  an 
8-inch  radius. 

The  road  has  now  but  one  engine  of  40  tons.  Two  more  will  be  put 
to  use  on  December  1,  next 

Maximum  speed  of  trains  about  20  miles  per  hour.     Track  has  no 
very  sharp  curves. 
1  North  of  Van  Wert  the  track  ends  in  timbered  land,  about  10  miles 

from  Van  Wert. 

The  lar^rest  portion  of  traffic  appears  to  be  of  timber  and  lumber  on 
this  portion  of  road.  A  considerable  portion  of  this  road  is  new.  All 
the  above  trestles,  except  Nos.  1  and  2,  are  nearly  new. 

The  ballast  is  defective  and  deficient,  and  the  rails  are  full  of  short 
bends,  several  within  a  rail  length,  due  to  yielding  of  bed  and  ballast  as 
the  trains  are  run  over.  Near  Van  Wert  these  defects  of  track  are 
slight,  and  they  will  be  made  less  throughout  as  the  track  is  worked 
upon  and  trimmed  up  to  line.     Creeks  are  all  nearly  dry. 

VIII     Toledo,  Canad.\  Southern  Axn  Detroit  R.  R. 

The  following  notes  were  obtained  while,  riding  over  th  eroad,  from 
that  part  of  the  Canada  Southern  extending  from  Toledo,  Ohio,  to  the 
State  line,  north : 

A  trestle,  some  distance  from  Toledo,  about  .}  mile  in  length,  with 
90  bents.  Timbers  of  the  trestle  frames  about  12  by  12  inches.  Caps 
long  and  extending  out  some  distance  beyond  the  ties ;  other  timbers 
also,  so  that  6  barrels  of  water  are  distributed  along  and  supported  on 
the  overreaching  timbers,  and  ready  for  extinguishing  fires  on  trestling. 
Span  of  trestling,  about  12  or  14  feet.  Ties,  about  6  by  8  inches,  fiat,  and 
placed  Ifi  or  18  inches  c.  to  c.  Ribbons  of  about  n  by  6  inches,  bolted  at 
10  or  12  inches  outside  from  track  rails.  Height  of  trestling  in  the  main 
varying  from  about  15  to  20  feet.    Trestle  has  longitudinal  stays. 

Farther  north,  at  a  railroad  crossing,  is  another  trestle  of  14  bents, 
constructed  about  like  the  first  abnve. 

State  Line. 

The  rails  of  the  track  are  marked  by  the  mill  rolls  "  Scrantou  Steel," 
and  said  to  be  English.  Rnils  lai<l  w-ith  the  fish-plate  joint  fastenings 
as  far  as  to  the  crossing  named  above.  Beyond  that,  some  angle  bar 
fastenings  .arc  used.  The  rails  are  laid  with  opposite  joints  respecting 
the  two  rails. 

The  trestles  are  nearly  new,  and  in  fine  condition  ;  also  culverts  and 
cattle  guards.  The  track,  including  rails,  ties  and  ballast,  all  good.  The 
road  in  all  parts  appears  to  be. well  cared  for  and  kept  up. 
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IX.    New  York,  Pennsylvania  and  Ohio  Railroad.     Inspected  No- 
vember 11,  12  and  25,  1881. 

Gauge  of  track,  4  feet  81  inches. 

1.    Cleveland  and  Mahoning  Valley  Railway — The  "Mahoning  Di- 
vision," from  Cleveland  to  Sharon,  Pa. 

No.  1,  at  Cleveland ;  overthe  C,  C,  C.  &  I.  R.  R.  track.  A  through  No.  l,  cieve- 
Pratt  truss  of  iron,  just  completed.  East  truss,  17.6  feet  long,  with  10  pratt.  "^""^ 
equal  panels.  West  truss,  164  feet,  with  9  equal  panels..  Depth  of 
trusses,  28  feet  between  pins.  Width,  c.  to  c.  of  trusses,  Ki  feet  6  inches. 
Lower  chords,  fourth  panel  from  end  of  truss,  four,  li  by  5  inches.  End 
two  panels,  two,  1/s  by  5  inches.  Main  truss  tie  rods  from  top  of  end 
post,  two,  2  by  5  inches.  End  posts,  two,  channels,  3  by  12  inches, 
with  |-inch  web ;  plate,  22|  by  |  inches,  and  slats.  Top  chord  of  same 
form.  Counter  ties  begin  in  fourth  panel.  Third  truss  columns,  two, 
channels  2J  by  10  inches,  with  slats,  and  all  10  by  1.5  inches.  Floor 
beams  carried  by  birge  longitudinal  beams  at  lower  chords,  supported 
by  the  main  trusses.  These  end  at  the  end  post  pedestals,  and  inside 
the  end  post  channel  bars.  Bolts  are  depended  on  for  securing  the  ends 
of  these  beams  to  the  pedestals.  Bolts  were  loose  at  tlie  time  of  inspec- 
tion, and  the  ends  of  the  beams  belayed  about  as  trains  passed.  The 
stretch  of  the  lower  chords  in  tension  under  load,  and  not  these  bearers 
will,  quite  likely,  give  trouble  in  securing  thus  by  bolts.  It  appears 
desirable  to  use  close  surface  bearings  between  the  end  posts  and  beam 
ends,  for  preventing  lateral  motion  of  beams.  Floor  beams  are  5j  by 
14-inch  I-beams,  4  to  the  panel,  placed  crosswise  the  track,  with  ends 
fastened  to  the  longitudinal  beams.  Stringers  are  4  by  8-inch  I-beams. 
Bearers,  3  by  6-inch  I  beams.  Lateral  ties  hold  into  the  longitudinal 
beams  above  described,  the  floor  beams  serving  as  struts.  At  end  the 
lateral  tie  rods  are  J|  by  5  inches,  Hat  Middle,  J  by  3  inches.  Ties,  6 
by  9  and  7  by  9,  alternating,  and  to  be  set  with  chairs  of  iron.  Guard 
rail,  wood,  5i  by  5^  inc  hes,  at  10  inches  outside.  In  the  6  or  8  feet  of  top 
of  bridge  is  a  ."system  of  sway  bracing,  with  horizontal  cross  struts  of 
two  6-inch  channel  bars  to  each,  and  diagonal  tie  rods,  1 J  inches.  Upper 
laterals  about  1}  inches  at  end,  and  1  inch  at  mitldle.  Built  by  the 
Morse  Bridge  Company  of  Youngslown,  Ohio. 

No.  2,  a  deck  Howe  of  80  feet  span,  uncovered.  11  panels.  Depth  No.  2,  deck 
of  truss  about  9  feet.  Upper  chords,  6,  7,  7,  6  by  11  inches.  Truss  tie  H°^^^- 
rods  at  end,  five,  2  inches.  Laieral  ties,  1-inch  rods.  Sway  braces  8 
feet  apart.  Floor  beams,  7  by  16  inches,  at  3  feet  c.  to  c.  Stringers,  two 
6  by  12  inches.  Ties,  4  by  9  inches,  3  inches  between.  Guard  rails,  5 
by  6  inches,  notched  on  ties  1  inch,  and  bolted  every  4  feet.  A  strong 
and  excellent  bridge.     Over  Scranton  avenue.     Masonry  abutments. 

No.  3,  a  through  Howe  wooden  bridge,  with  trusses  separately  cov-  no.  3,  through 
ered,  battened  and  painted.  Span,  120  feet,  and  10  panels.  Width,  rf"''e. 
clear,  18^  feet.  Switch  on  bridge.  Over  Scranton  avenue.  Lower 
chords,  6,  7,  7,  6  by  14  inches.  Braces  in  3rd  panel,  8  by  10  inches. 
Counters,  7  by  9  inches.  Floor  beams,  8  by  16  inches,  2  feet  10  inches 
c.  to  c.  Stringers,  two,  6  by  13  inches.  Bearers,  6  by  13  inches.  Ties 
4  by  9  inches,  3  inches  between.     Guard  rail,  5  by  6  inches,  notched  1 
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No.  i,  deck 
plate  girder. 


No.  5,  deck 
draw-bridge. 


Iron  plate 
girder. 
No.  8,  iron 
plate  girder. 


inch  on   all  ties,  and  bolted  4  feet  apart.     Abutments  of  good  stone 
masonry.    All  in  excellent  condition. 

No.  4,  deck  plate  girders  over  central  way.  Length  of  bridge,  100 
feet.  Width  over  all  girders,  34  feet.  3  tracks,  with  2  girders  to  each 
track,  and  boxed,  to  separately  carry  the  tracks.  Depth  of  girders,  4 
feet.  Ties,  5  by  Vi  inches.  <Tuard  rails,  5  by  6  inches,  notched  on  ties. 
iVIasonry  abutments. 

East  of  above  is  a  30-foot  span  in  construction.  Excellent  stone 
abutments  going  in,  10  feet  thick. 

No.  5,  a  deck  draw-bridge,  over  the  Cuj'ahoga  river,  80-feet  .span. 
An  iron  Post's  Truss.  Track  stringers,  three,  6  by  12  inches.  Bearers, 
one,  6  by  12  inches.  Ties,  4  by  9  inches,  at  3  inches  between.  Guard 
rails,  2  feet  8  inches  out,  on  ends  of  ties. 

East  approach,  a  deck  Post's  Truss  of  iron.  Span,  70  feet.  Panels, 
9.  Lower  chord,  about  six,  |  by  2J  inches.  Truss  appears  light,  except 
for  the  4  channel  bar  arches  of  8  inches  each,  carried  over  to  aid  in  sup- 
porting truss.     Built  by  Claiiin  &  Co. 

No.  6,  an  iron  deck  Post's  Truss,  over  the  Ohio  canal.  Deck  de- 
pressed by  suspending  the  floor  beams  from  the  upper  chords.  Span, 
83  feet.  DeiJth,  8.t  feet  c.  to  c.  of  pins.  Upper  chords,  two,  channels  8 
by  f  inches,  and  plates,  12  by  i  inches,  boxed.  End  post  similar,  but 
slats,  8  by  J  inches,  and  vertical.  First  truss  tie  from  top  of  end  post, 
two,  ^  by  4  inches.  Second  truss  tie  from  top  of  same  end  post,  and 
reaching  a  panel  farther,  two,  |  by  3  inches.  Inclined  columns,  all  two 
channels,  and  plates  boxed,  6  by  V  by  }  inches.  Lower  chord  at  the 
middle,  eight,  |  bj'  3  inches.  Laterals,  1-inch  tie  rods.  Sway  tie  rods, 
1  inch.  Pins,  2  inches.  Floor  beam  suspenders,  2-inch  rods,  3  feet  long. 
Panels  of  upper  chord,  14.  Ties,  4  by  9  inches,  laid  3  inches  between. 
Guard  rails,  5  by  6  inches,  and  9  inches  out.  Iron  guard  rail  inside.  By 
King  Bridge  Co. 

No.  7,  a  wood  Howe  deck  of  IGO  feet  span,  covered.  Depth  of  truss, 
15feet.  Over  the  Cuyahoga  river.  Lower  chords,  6, 7,  7,  6  by  14  inches. 
Iron  clamps  and  keys  sec  in  paint.  End  panel  braces,  two,  9  by  11 
inches.  Counter,  7^  by  8  inches.  Truss  ties  at  end  panel,  two,  1^ 
inches,  and  two,  li  inches.  Panels,  11.  Sway  braces  in  9  sets.  Laterals, 
6  by  6  inches,  and  l\  inches,  top  and  bottom.  Iron  angle  blocks,  sup- 
ported through  chords  by  tubes.  One-half  the  upper  lateral  braces  are 
out,  Lut  will  be  put  in  at  once.  Ties,  4  by  9  inches,  flat,  3  inches  be- 
tween. Guard  rails,  5  by  0  inches,  notched  1  inch,  and  laid  21  inches  out. 
Abutments  of  stone  masonry  and  apparently  all  good.  Built  in  1867. 
An  iron  plate  girder,  30  feet  long,  not  numbered. 
No.  8,  at  43rd  mile-post.  An  iron  plate  girder,  65i  feet  long,  by  the 
Keystone  Bridge  Co.  Built  in  1878,  over  Eagle  creek.  Depth  of  girder, 
62  feet.  Chords,  15  inches  wide.  Section  at  middle  about  17J  square 
inches.  Vertical  web  stays  or  stiflfeners,  13  in  the  length,  and  of  T-iron, 
5  by  3  inches,  inside  and  imtside  of  webs.  Width  between  webs,  15 
feet.  Floor  beams  of  10-inch  I-beams,  24  in  number  to  bridge,  and  rest- 
ing on  lower  flanges.  Stringers,  wood,  8  by  16  inches,  flat.  Ties,  4  by  9 
inches,  by  12  feet  length,  flat,  and  laid  3  inches  between.  Wood  guard 
rail,  5  by  6  inches,  flat  and  notched.  Lateral  ties,  1  inch,  in  4  panels. 
Sway  bracing  by  several  5  by  5-iuch  I-beams,  extending  across  under 
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girders  and  projectins  30  inches,  from  the  ends  of  which  3  by  3  bj'  ij-inch 
cross  angle  bars  connect  witli  the  top  chord.  Guard  rails  extend  10  feet 
on  banks.     Girder  slides  on  wall  plate  lor  expansion. 

No.  9,  a  through  Howe  wooden  truss  of  150  feet  span.  23  feet  total  No.  9,  through 
depth.  14  panels.  Erected  in  1874,  and  independent  arches  added  in 
1879,  springing  from  abutments.  Lower  chords,  7,  8,  8,  7  by  1.5  inches. 
End  panel  main  braces,  two,  10  by  12  inches,  and  ties,  three,  2  inches. 
Laterals,  6  by  6  inches,  and  l}-inch  rods.  Panels,  14.  Clamps  and  keys 
of  lower  chonl,  iron.  Ppper  chord  keys,  wood.  Stringers,  10  by  12 
inches,  on  edge.  Bearers,  7  bj'  12  inches.  I<|loor  beams,  5  to  the  panel. 
Ties  and  flooring,  standard  of  the  road.    Abutments  of  stone  masonry. 

No.  10,  iron  deck  plate  girders,  over  the  Mahoning  river.    Three  5'°'i?^',''^?°  • 
spans  and  2  tracks.     By  the  Keystone  Bridge  Co.,  in  1878.    Depth,  6->  der,  Mahon'g 
feet.     Width,  8  feet  c.  to  c.     Spans,  70  feet  each.    Two  trusses  for  each  '''^^''• 
track.     Bridges  independent,  by  a  space   between  ends  of  ties  of  IJ 
inches.     Total  thickness  of  flanges  of  girder  at  mid-span,  IJ  inches. 
Width,  probably  12  or  14  inches,  with  angle  bars  between  flange  and 
web.    Stays  to  web,  11  in  all.     Laterals  in  Warren's  girder  style,  of  3f 
by  g  inch  angle  bar,  riveted  on  lower  and  upper  flanges.     Sway  ties,  J  by 
3  inches,  and  12  to  the  span.    Ties,  8  by  12  inches,  and  12  feet  length* 
and  lying  directly  on  girders.     Guard  rails,  5  by  7  inches.     Lower  chords 
joined  by  a  plate  over  the  piers.     Abutments  of  good  stone  masonry. 
By  Keystone  Bridge  Co. 

At  the  Ashtabula  and  Pittsburgh  crossing;  below  grade  a  plate  gir-  wi'e*]^' sirder 
der  was  put  in  by  that  road.  Length  of  giiders,  29.7  and  34.6  feet. 
Depth  of  girder,  3  feet.  Upper  flange,  9  by  y^  inches,  and  two,  2J-inch 
angle  bars.  Lower  flange,  14  by  «  inches,  and  two,  2'|-inch  angle  bars. 
Both  flanges  same  throughout.  Web,  1}  inch  thick.  Vertical  web 
stays,  7,  including  ends.  Sway  bracing  by  railroad  rails  across,  under, 
and  struts  from  overreaching  ends  to  top  flange.  Also  inside  .ire  short, 
light  struts  from  the  four,  3  by  6-inch  I-beams  up  to  flanges,  the  I-beams 
being  struts  to  the  lateral  system  of  4  panels.  Lateral  diagonal  ties,  J- 
incli  rods.  Floor  beams,  oak,  8  by  12  inches,  resting  on  lower  flange  and 
bolted,  17  to  the  truss,  and  serving  as  ties  for  rails  and  guard  rails.  Lat- 
ter, 5  by  8-inch  oak ;  whole,  apjiarently  light.  A  wood  trestle  bent  un- 
der, near  center  of  span.  North  abutment  wall  leaning  in  at  one  end, 
and  topped  out  with  about  4  feet  of  blocking.  Approach  for  about  12 
feet,  north  end,  short  of  top  fllling  and  occupied  by  stringers  and 
blocks.    Structure  in  .several  respects  rather  unsatisfactory. 

No.  11,  at  Niles,  over  a  mill-race,  a  deck  Howe  of  64  feet  span,  built  No.  11,  Niles, 
in  1873.     Trestle  bents  under  at  each  quarter.     Depth   of  truss,  11  feet,  over  mill-  ' 
End  truss  tie  rods,  four.  If  inches.     Is  to  be  renewed  next  year.  '^^*'®' 

No.  12,  the  former  wood  Howe  burned  out,  and  flooring  put  on  tem-  No.  12,  Howe, 
porary  piling  for  the  winter.     An  iron  bridge,  same  as  No.  35,  ordered 
to  be  in  by  next  May.    Over  Mosquito  creek. 

No.  13,  iron  plate  girder,  55J  feet  long.  Depth,  4J  feet.  Over  No.  13,  iron 
Squaw  creek.  Built  in  1878.  Upper  flange  at  middle,  3  plates,  together  '''"'"^  ^''■'^^''■ 
loi  by  1  inches,  and  2  angle  bars,  4  by  about  A  inches.  Lower  flange,  3 
plates,  together  15^  by  1  inches,  and  2  angle  bars,  4  by  about  J  inches. 
Floor  beams  serve  as  ties,  36  to  bridge,  resting  on  lower  flange,  each  8 
by  14  inches.  Lateral  system  in  4  panels.  Struts,  each  two,  2i  by  6- 
inch  channels,  with  tie  rods,  1^  inches.    Gusset  plates  from  lateral  struts 
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to  top  flanges  for  sway  staying.  Guard  rail,  wood,  3  by  12  inches,  flat. 
Foundation,  stone.     Built  by  Cofride  &  Taylor. 

No.  14,  thro'gh         No.  14,  a  through  Howe  of  wood,  over  Mill  creek,  near  Youngs- 

^°^«-  town  ;  built  in  1873.     Length,  33  feet      Depth,  6  feet  inside  of  chords. 

Lower  chord,  6,  8,  6  by  12  inches,  without  splices.  Eud  panel  braces, 
one,  7  by  14  inches.  Ties,  two,  If  inches,  and  two,  li  inches.  Floor 
beams,  3  per  panel. 

Youngstown"'  ^^^t  of  Youngstown,  a  trestle  without  number  on  it.  Bents,  5,  with 
2  half-bents  on  the  banks.  All  of  piles.  Spafis,  14  feet  c.  to  c.  Caps, 
two,  6  by  14  inches,  notched  on  sides  of  pile  heads,  and  bolted. 

No.  15,  thro'gh  No.  15,  a  through  Howe  Truss  of  wood,  uncovered.  Built  in  1868. 
Over  small  creek.  Span,  64  feet.  Panels,  8.  Depth,  8f  feet  between 
chords.  End  panel  braces,  8  by  85  inches.  Tie  rods,  two,  I4  inches. 
Floor  beams,  7  by  16  inches,  3  per  panel.  Bearers,  5  by  12  inches. 
Stringers,  two,  5  by  12  inches. 

Ties,  4  by  9  inches,  3  inches  between.  Lower  chord,  .5,  12,  5  by  14 
inches.  Outer  timber  spliced  at  opposite  sides  of  middle  tie  rod,  and 
the  inner  timber,  near  the  ends  of  truss.  Foundation,  stone.  Bridge 
considered  by  the  company  weak  with  age  and  increased  train  loads. 
^Vill  probably  be  renewed  within  two  years. 

Yankee  river.'  No.  16,  a  trestle  100  feet  long,  over  Yankee  river.     Built  in  1878. 

No.  17,  thro'gh         No.  17,  a  through  wood  Howe  Truss,  10  years  old.     110  feet  span. 

Howe.  j^j^  panels.     Depth,  23  feet  over  all.    Lower  chords,  6,  7,  7,  6  by  14  inches. 

Clamps  and  keys  iron.  End  panel  braces,  8  by  11  inches.  Tie  rods, 
two,  1:1  inches,  and  two,  Ij  inches.  Four  floorbeams  per  panel.  Ties, 
standard.  Abutments,  stone  masonry.  Will  shortly  place  2  trestle 
bents  for  supplementary  support.  Sap  wood  gone,  and  structure  ap- 
pears old. 

No.  18,  iron  No.  18,  a  new  iron  bridge  of  120  feet  length  going  in,  on  stone  foun- 

dations.    Over  Yankee  Run,  by  Kellogg  &  Maurice,  of  Athens,  Pa. 

No.  19,  thro'gh  No.  19,  a  througii  Howe  wood  truss  of  100  feet  span  ;  23  feet  depth 
of  truss,  and  10  panels.  Lower  chords,  6,  7,  7,  6  by  14  inches.  End 
panel  braces,  two,  8  by  11  inches;  and  tie  rods,  two,  Ij  inches,  and  one 
If  inches.  Laterals  with  IJ-inch  rods.  Floor  beams,  4  to  the  panel. 
Stringers,  10  by  12  inches,  and  bearers,  5  by  12  inches.  Trestles  under 
at  6  feet  from  the  ends  of  the  truss.  Will  soon  have  trestle  bents  under 
at  the  quarters.     Over  Yankee  run.     Built  in  1872. 

No.  20,  new  No.  20,  a  new  iron  bridge  of  150  feet  span  going  in.    Over  Yankee 

iron  bridge,      ^.j^^^.^    g^j^  ^y  Kellogg  &  Maurice. 

No.  22,  at  sha-         No.  22,  in  Pennsylvania  at  Sharon,  and  a  short  distance  from  the 

ron,  Pa.  gj.^^^  jj^g     Made  by  Kellogg  &  Maurice  in  1880.     A  Warren's  truss. 

2.    The  Niles  and  New  Lisbon  Division. 

No.  1,  through         No.  1,  a  through  Howe  truss;  over  the  Mahoning  river.    Two  spans, 

■^°^'®"  each  of  133  feet,  covered.    Depth  of  truss,  23  feet.    Panels,  12.    Lower 

chords,  6,  7,  7,  6  by  16  inches,  and  lower  12  inches  deep.  End  panel 
braces,  two,  8  by  12  inches,  and  tie  rods,  three,  2  inches.  Floor  beams, 
4  to  the  panel.  Stringers,  two,  6  by  12  inches.  Bearers,  one,  6  by  12 
inches.  Flooring,  standard.  Built  in  1876.  Masonry  abutments.  Cov- 
ered about  a  year  ago. 

North  approach  a  pile  trestling  over  the  A.  &  P.  E.  E.  Main  string- 
ers, two,  7  by  16  inches.     Located  at  Niles. 
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No.  2,  a  through  Howe  truss  of  wood  of  64  feet  span,  with  stone  No.  2,  through 
foundations.    Built  in  1872.     Located  about  li  miles  south  of  Leetonia. 

3.    The  Main  Line,  from  east  State  line  to  Dayton,  Ohio. 

No.  30,  east  of   Warren,  a  deck  truss  of  iron,  of  92  feet  8  inches  No.  30,  east  of 
length,  and  same  construction  as  Nos.  35  and  43,  and  nearly  same  length,  tru™  ' 
See  No.  43   for  full  description.     Over  Mosquito  creek.     Foundations, 
stone.    Built  by  Kellogg  &  Maurice  in  188L 

No.  31,  west  of  Warren,  at  mile-post  161A  from  Salamanca.     An  iron  No.  31,  west  of 
riveted  deck  truss  bridge  of  3  spans,  of  97.6,  97.6  and  .59  feet.    Built  in  Warren. 
1880,  by  Kellogg  A  Maurice.    Construction  same  style  as  No.  43.    Riveted 
together  in  place.    Masonry  abutments.     Wood  floor  beams,  resting  on 
top  of  trusses.    Over  the  Mahoning  river. 

No.  32,  a  through  iron  Pratt  Truss  of  141  feet  span.  Nine  panels.  No.3^thro'gh 
Depth  of  truss,  24  feet  between  pins.  Lower  chord  at  middle,  four,  l/j 
by  .5  inches.  End  main  tie,  two,  1  ro  by  5  inches.  Lateral  ties  at  end, 
If  inches.  End  posts,  two  channels,  12  inches,  1  plate,  20  inches,  and 
slats  diagonally.  Top  chord  same.  Stringers,  three,  8  by  16  inches, 
wood,  and  bearers.  Flooring,  standard.  Over  the  Mahoning  river. 
Foundations  of  stone  masonry.  Built  by  Morse  Bridge  Co.,  of  Youngs^ 
town. 

No.  33,  a  parabolic  plate  girder  of  iron,  the  upper  chord  being  arched.  i^q_  33  p^ja- 
Span,  63  feet.  Depth  at  center,  7  feet.  Top  chord  or  flange,  a  12  by  3  boUc  plate 
by  |-inch  thick  channel  bar  with  channel  flanges  down.  The  plate  gir- 
der web  is  joined  to  the  web  of  top  channel  by  2  angle  bars,  3  by  4  by  f 
inches.  Area  of  upper  flanges  about  19.4  square  inches.  Lower  chord 
or  flange,  12  by  f  inches,  and  2  angle  bars,  4  by  4  by  |  inches.  Section, 
about  18  square  inches.  Depth  of  girder  at  very  end,  10  inches.  Floor 
beams  of  iron,  and  riveted  to  girders  by  gusset  plates  or  angle  plates,  ex- 
tending to  top  flange  for  sway  brace  staying.  Five  intermediate  floor 
beams  to  the  bridge,  and  6  panels.  Laterals  consist  of  floor  beams  for 
struts  and  diagonal  tie  rods,  I4  inches  in  diameter.  Stringers,  wood, 
three,  8  by  16  inches.  Flooring,  standard.  Masonry  abutments.  Over 
Eagle  creek.    By  the  Morse  Bridge  Co.,  in  1880. 

No.  34,  a  Howe  deck  of  wood,  9  years  old.     Over  the  Break  Neck  no.  34  Howe 
river.    Span,  50  feet.     Depth  of  truss,  12  feet  out  to  out.     Lower  chord,  ^^<''^- 

5,  5^,  nh,  5  by  14  inches,  with  iron  clamps  and  keys.     End  panel  braces, 

9  by  9  inches,  and  ties,  two,  1|  inches,  and  two,  If  inches.  Lateral  ties, 
1}  inches.  Panels,  7.  Sway  braces  in  4  sets  to  bridge.  Width  over  all, 
13  feet  7  inches.     Floor  beams,  8  by  14  inches,  about  3i  to  the  panel. 

No.  35,  an  iron  deck  truss,  riveted  in  place.    Like  Nos.  30  and  43  in  no.  35  iron 
construction.     See   No.  43  for   description.     Floor  beams,   wood,  etc.  ''^*- 
Foundations,  stone.    Span,  96  feet.    Over  Middlebury  canal.    Built  by 
Kellogg  &  Maurice,  of  Athens,  Pa.,  in  1881. 

No.  36,  an  iron  plate  girder,  over  the  Ohio  canal.    Span,  59  feet.  No.  36,  plate 
Built  in  1880,  by  Morse  Bridge  Co.  ohi^fcanll!' 

No.  37,  a  through  iron  Pratt  Truss,  over  Wolf  creek,  of  95  feet  span.  no.  37,  iron 
Built  by  Kellogg  &  Maurice,  in  1881.     End  post,  two  channels,  10  inches,  woi" 'c°rlek 
and  plate,  18  by  f  inches.     Main  end  truss  tie  from  top  of  end  post,  two, 
li  by  3  inches.    Lower  chord  at  middle,  two,  lyV  by  4  inches.    Panels, 

6.  Depth  of  truss,  24  feet.  Floor  beams,  30  inches  deep,  with  web 
plate  xVinch  thick,  two  angles  at  each  edge,  5  by  5  by  |  inches,  and  a 

10  by  yVinch  plate,  laid  on  the  middle  portion.    Beams  riveted   to 
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columns,  and  serve  as  struts  to  the  bottom  lateral  system.  Lateral  ties, 
2  inches.  Top  lateral  ties,  1 J  inches,  and  struts,  two  angle  bars  com- 
bined. The  stringers  are  built  of  web  and  flange  plates,  similarly  as  the 
floor  beams  of  a  24-inch  web  plate,  and  two,  10-inch  flange  plates  and 
angle  bars.  Bearers  are  5  by  15-inch  I-beams,  both  riveted  to  floor 
beams.  Masonry  good 
Nos.  38, 39, 41  Nos.  38,  39,  41  and  58,  all  exact  duplicates  of  37,  each  of  95  feet  span, 

and  58.  24  jgg^  dgptij  q{  truss  between  pins,  and  6  panels.    38  over  Styx  river, 

39  over  Chippewa  river,  all  built  by  Kellogg  &  Maurice  in  1881.  Masonry 
foundations. 
Ifo  40  thro'gh  ^°-  ^^<  *  through  plate  girder  of  60  feet  span,  out  to  out,  and  6  feet 
plate  girder,  depth  of  truss.  Over  the  Killbuck  river.  By  Kellogg  &  Maurice  in  1881. 
Girders  with  12-inch  flanges,  and  5  or  6  by  |-inch  angle  bars.  .It  middle 
the  flanges  are  jj  by  j  by  y\-  by  12  inches  =  about  27  square  inches.  Web 
stays  of  vertical  angle  bar,  3  by  4  inches,  and  a  3-inch  plate  under  bar, 
9  to  the  girder.  Floor  beams,  22  inches  deep  ;  web,  i-inch,  with  flanges 
at  end  of  2  angle  bars  riveted  on,  6  by  4,  or  6  by  |  inches  thick.  At 
middle  probably  plate  laid  on.  (jusset  or  angle  plate  at  ends  to  top 
flange  of  girders  for  sway  staying ;  this  plate  19  inches  at  beam.  Four 
floor  beams  to  bridge,  and  5  panels  of  the  lateral  system,  with  floor 
beam  struts,  and  IJ-inch  tie  rods.  Across  end  of  bridge  a  channel  bar, 
6  by  2  inches,  by  1-inch  thick.  Lateral  rods  secured  to  girder  at  end, 
and  to  beams  at  intermediate  points.  Stringers,  5  by  15-inch  I-beams. 
Bearers,  4}  by  10-inch  I-beams.  Floor  beams  riveted  to  girders.  Masonry 
abutment. 

No.  41,  Kil-  No.  41,  see  37.    Over  Killbuck. 

buck. 
No  42  Warren  ^°'  ^^'  '^^  ^^'^^  riveted  AVarren  truss  of  peculiar  construction,  and 

truss.  very  novel  design.    Span,  96  feet.    Extreme  depth,  12  feet.    Riveted  in 

place.  A  through  bridge,  by  Kellogg  and  Maurice  in  1881.  Over  the 
Killbuck.  Five  bays  of  top  chord,  and  six  of  lower;  at  middle  bay  of 
top  chord.  Middle  points  have  verticil  weli,  ;]  by  12  inches ;  4  angle 
bars,  about  3  by  4  by  A  inches  thick,  and  2  plates  at  top  flange,  12  by  i, 
and  12  by  v  inches.  Lower  chord  at  middle  a  vertical  web,  I  by  12  inches, 
and  2  angle  bars,  about  3  by  4  by  J  inches,  and  flange  plate,  12  by  i 
inches  at  bottom.  No  flange  at  top  edge  nor  angle  bars.  Whole  of 
chords  same  construction,  but  lighter  near  ends.  End  posts  inclined, 
same  as  main  web  members,  about  45°,  and  made  like  top  chord.  First 
main  tie,  from  top  of  the  end  post,  inclined  at  about  45°,  and  a  web  of 
f  by  20  inches.  Next  web  member  of  truss,  a  strut,  inclined  also  at  about 
45°,  but  in  opposite  direction,  8  by  10  inches,  outside ;  made  of  2  chan- 
nels, 10  by  3  by  %  inches,  a  plate,  8  by  f  inches,  and  slats  opposite.  The 
next  member  is  inclined  at  about  4.5°,  but  opposite  to  the  last,  and  made 
of  a  web  plate,  J  by  14  inches,  with  2i  by  j\-inch  angle  bars  riveted  on 
one  edge.  The  angle  bars  are  to  stiflen  the  member  to  make  it  serve  as 
a  counter  brace  as  well  as  tie.  This  construction  makes  the  whole  truss 
a  sort  of  trellis  or  Warren's  truss,  in  outline  with  triangular  (panels. 
The  lower  triangular  panels  have  vertical  ties  for  carr3'ing  floor  beams 
at  the  middles  of  bottom  chord  bays.  These  vertical  ties  are  24  inches 
■wide  at  base  where  joining  floor  beams,  and  serve  as  sway  stays  to  top 
chord.  These  verticals  are  made  of  24  by  [-inch  webs  ;  two  angles,  li 
inches,  at  one  edge,  and  four,  3  by  J-inch  angles  at  the  other  edge  of 
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web ;  the  latter  four  forming  on  edge  of  plate  a  sort  of  an  open  column, 
with  thimbles  filling  pieces.  The  same  is  at  each  mid-panel  floor  beam. 
Floor  beams  are  also  at  the  panel  points,  there  being  12  in  the  bridge. 
The  bridge  is,  however,  a  skew,  making  12  instead  of  11  floor  beams 
necessary.  Floor  beams  are  30  inches  deep  ;  plate,  T'o-inch  thick ;  flanges, 
4  angles,  5  by  5  by  ^s,  inches,  and  probably  with  plates  laid  on  at  middle 
post.  With  these  as  struts  the  lateral  ties  are  1|  inches  diameter. 
Stringers,  two,  4  by  9-inch  I-beams,  and  bearers  the  same.  Flooring 
standard.  Cost  of  the  bridge  per  foot,  $42.  Others  like  it,  $35.  The 
riveted  connections  for  holding  the  f-inch  main  ties  and  chords  are  by 
aid  of  plates  laid  on  both  sides,  thus  furnishing  double  shear  rivets. 
The  tension  members  are  riveted  so  as  to  present  only  one  hole  first, 
two  next,  three  next,  etc.,  so  as  to  reduce  the  effective  section  by  the 
amount  of  only  one  rivet  hole.  The  bridge  is  remarkable  for  its  pecu- 
liarity and  strength  of  design. 

No.  43,  same  as  30  and  35 ;  a  deck  iron  truss  with  riveted  connec-  No.  43,  deck 
tions;  by  Kellogg  &  Maurice.  Over  the  Killbuck.  Built  in  1881.  xhis  "°'"™^^- 
structure  has  its  members  all  made  in  very  nearly  the  same  way  as 
No.  42,  and  riveted  together  in  the  same  way.  It  difters  in  form  of 
trussing  in  having  all  the  struts  vertical,  even  the  end  post,  and  by  the 
introduction  of  counter  ties  in  a  few  of  the  intermediate  panels.  The 
first  main  truss  tie  is  a  plate,  22J  by  :]  inches.  The  floor  beams  are  20 
inches  deep,  by  10-inch  flanges ;  latter  of  angle  bars,  f-inch  thick.  They 
arp  riveted  to  the  vertical  columns  of  trusses  at  such  height,  that  tops 
of  stringers  come  on  a  level  with  top  chords  of  trusses.  Stringers  rest 
on  top  of  floor  beams,  and  consist  of  5  by  15-inch  I-beams ;  bearers,  two^ 
10-inch  I-beams  ;  upper  lateral  ties,  1|  inches;  sway  ties,  1  inch,  at  each 
panel ;  panels,  8 ;  end  sway  ties,  li  inches.  Span,  96  feet ;  depth  of  truss, 
12  feet.    Flooring  standard. 

No.  44,  an  iron  plate  girder  of  60  feet  span,  same  as  No.  40,  which  No.  44,  iron 
,.  ft  '  plate  girder, 

see.    Over  L.  Killbuck. 

No.  45,  a  through  Pratt  truss,  of  140  feet  span,  24  feet  depth,  pin  to  No.  45,  thro'gh 
pin,  8  panels,  and  16  feet  6  inches  width  c.  to  c.  End  posts  of  two  channels, 
2f  by  12  by  J-inch  web,  and  15-inch  plate.  Lower  chords  at  middle, 
four,  Ij  by  5  inches.  End  main  truss  ties,  two.  If  by  4  inches.  Floor 
beams,  32  by  J-inch  web  plate ;  four  angle  bars,  ^  by  about  4  by  4  inches ; 
and  flange  plate,  10  by  J  inches,  riveted  to  truss  columns.  Lateral 
ties  at  end,  2}  inches ;  middle,  li-inch  rods.  Top  laterals,  1  inch.  Guard 
rails,  5  by  6  inches.     By  Kellogg  &  Maurice.     Over  the  Jerome  Fork. 

No.  46,  a  deck  plate  girder,  like  No.  40.    Span,  60  feet.    Over  Ritter's  No.  46,  deck 
Run.   Sway  ties,  1  inch  ;  laterals,  1\  inches,  'at  end  and  in  8  panels.   Ties, 
12  feet  long,  and  notched  on  chords  of  girders.    Guard  rails  of  wood  at 
ends  of  ties.     By  Morse  Bridge  Co.  in  1881. 

Mile-posts,  stone,  with  the  figures  cut  in,  the  full  and  half  miles        Mile-posts. 

Ashland. 

No.  47,  a  through  parabolic  plate  girder,  same  as  No.  33.     Span,  64  No.  47,  para- 
feet.     Upper  chord  a  channel  bar,  3  by  12  by  |f-inch  web ;  angle  bars  girded  ^  * 
between  chords  and  main  girder  web.    Lateral  ties  at  end,  IJ  inches. 
Over  Crawford  run.     Built  by  Morse  Bridge  Co.  in  1880.    Stone  founda- 
tions. 

No.  48,  same  as  No.  45.    Over  the  Black  Fork. 
inch  rods. 
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No.  49,  thro'gli  No.  49,  a  through  plate  girder,  64  feet  long,  by  6  feet  depth.    Flanges, 

15  inches  wide,  and  1}  inches  in  middle  of  top,  besides  the  two  3  by  4 
by  about  J-inch  angles.  Bottom  at  middle,  If  by  15  inches  +  angles, 
two,  3  by  4  by  about  J  inches.  Floor  beams,  4i  by  10-inch  I-beams,  5 
to  the  panel,  riveted  to  and  resting  on  upper  flange  nf  a  channel  bar, 
placed  edgewise,  and  used  in  place  of  the  usual  angle  at  lower  web  of 
girder.  Panel  bearers  have  an  angle  plate  for  sway  stays.  Stringers, 
wood,  two,  6  by  12  inches.  Bearers,  one,  6  by  12  inches.  Ties,  4  by  9 
inches,  flat,  and  3  inches  between.  Over  Rocky  Fork.  By  the  Key- 
stone Bridge  Co.,  1872.  Stone  foundations. 
No.  50,  a  No.  50,  a  through  Howe  Truss,  of  wood,  at  Mansfield,  O.    Speed 

trussl^'' ^"^'"^  slow.  Age  4  years.  Lower  chords,  5,  5,  5,  5  by  14  inches.  Iron  clamps 
and  keys  to  lower  chord.  Total  depth  of  truss,  lOJ  feet.  Panels,  8.  End 
panel  braces,  two,  8  by  8  inches;  ties,  four,  1|  inches.  Sway  tie  rods 
from  top  chord  to  post  of  floor  beams,  and  crossing  in  plane  of  trusses. 
Floor  beams,  4  per  panel.  Stringers,  two,  5  by  14  inches.  Bearers,  one, 
5  by  14  inches.  Lateral  tie  rods,  1',  inches.  Ties,  4  by  9  inches,  flat,  12 
inches  between.  Length,  64  feet.  Over  Kocky  Fork.  Stone  abutment. 
No.  51,  thro'gh  No.  51,  a  through  plate  girder ;  nearly  like  Nos.  40  and  44.    60  feet 

plate  girder,  gp^n^  g  f^gj  flepth,  L^pper  chord,  about  29  square  inches  in  section ; 
lower,  about  25  square  inches.  Floor  beams,  24  inches  deep,  by  12  inches, 
flanges  over  both.  Lateral  ties,  If-inch  rods.  Five  panels  to  lateral 
system.  Ties,  6  by  9  inches,  flat,  12  inches  c.  to  c.  Abutments  stone. 
Built  by  Kellogg  &  Maurice  in  1881.  Over  the  AVhetstone  creek. 
No.  52.  No.  52,  same  as  No.  45,  which  see.     Built  in   1881  by  Kellogg  & 

Maurice.    Over  south  branch  of  the  Little  Whetstone. 
No. 53,  thro'gh  No.  53,  a  through  iron  truss  of  70  feet  span,  6  feet  2  inches  depth  of 

iron  truss.  truss,  and  built  with  same  form  of  members  as  Nos.  42  and  43,  and  same 
style  of  trussing,  if  the  first  half  triangular  panel  of  No.  42  were  added 
to  the  end  of  No.  43.  Same  pattern  as  No.  68,  which  see.  Lower  chord 
with  6  bays.  Section  of  lower  chord  at  middle,  about  21  square  inches. 
Upper  chord  section  at  middle,  about  29  square  inches.  End  post  sec- 
tion, about  25  square  inches.  First  main  truss  tie,  J  by  12-inch  plate. 
Floor  beams  and  sway  angle  plate  as  in  plate  girder  No.  40.  Lower  edge 
of  beam,  12  inches,  above  bottom  of  lower  chords.  Laterals,  floor  beams, 
and  If-inch  rods.  Flooring  standard.  By  Kellogg  &  Maurice,  in  1881. 
Over  the  Little  Scioto.  Abutments  of  stone  masonry. 
No.  54,  thro'gh  No.  54,  a  through  Howe  truss  of  64  feet  span,  8  panels,  and  11  feet 

Howe  truss,  depth  of  truss.  9  years  old.  Over  the  Little  Scioto.  Lower  chords, 
5i,  5^,  5J,  5-2  by  14  inches.  End  panel  main  braces,  8J  by  7J  inches. 
Counters,  8  by  6J  inches.  Main  end  truss  tie,  two,  1  j  inches.  Clamps 
and  keys  iron.  Stringers,  10  by  12  inches.  Ties,  4  by  8  inches,  flat,  and 
3  inches  between.  Floor  beams,  7  by  16  inches,  and  3  to  the  panel. 
Masonry  abutments.  Over  the  Little  Scioto.  Apparently  a  good  bridge 
yet. 
No.  55  thro'gh  ^°-  ^^t  *  through  Howe,  tincovered  truss  of  wood,  of  160  feet,  about 

Howe' truss.  2'i  feet  depth  of  truss.  Lower  chords,  6j',  8,  8,  ej  by  16  inches.  Clampa 
and  keys  iron.  End  panel  braces,  10  by  12  inches ;  and  tie  rods,  three 
2  inches,  and  two,  H  inches.  Four  independent  arches  put  in  one  year 
after  bridge  was  built.  These  spring  from  iron  skew-backs  on  abutments 
about  6  feet  down.     Arclies  strong,  and  support  bridge  by  suspending 
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rods.  Floor  beams,  7  by  17  inches,  5  to  the  panel.  Four  of  the  iron 
angle  blocks  to  main  braces  broken.  Three  or  four  floor  beams  rather 
badly  decayed,  ."^tringers  somewhat  decayed.  Bridge  built  in  1871. 
Over  the  Big  Scioto  river. 

West  approach,  a  trussed  girder  over  a  street,  about  30  feet  long. 
Main  stringers,  two,  6  by  16  inches,  and  two,  7  by  16  inches,  pine  sticks. 
Truss  rods,  three,  IJ  inches,  drawing  against  wood  corner  blocks  at  ends 
and  top  of  chord,  and  passing  under  6  by  12-inch  oak  blocks,  edgewise 
at  the  thirds  of  span. 

East  span,  a  trussed  girder  like  at  west  approach. 

Ties  over  all,  4  by  9  inches,  and  3  inches  between,  and  otherwise 
standard.     Stone  foundations. 

No.  56,  a  through  iron  Pratt  Truss  of  92  feet  span,  22  feet  depth  of  No.  66,  thro'gh 
truss.  6  panels.  Lower  chord  at  middle,  four,  |f  by  3J  inches.  End 
main  truss  tie,  two,  1  by  '6fr  inches.  Floor  beams,  30  feet  deep  with  j%- 
inch  web.  Also,  10-iuch  flanges  of  angle  irons  through,  and  a  §  by  12 
inch  plate  along  the  middle  portion.  Laterals,  i  by  10  inches,  flat,  with 
small  angle  bars  on  edges.  Ties  and  flooring,  standard.  By  Cleveland 
Bridge  Co.,  in  1881.     Fulton  creek. 

No.  57,  a  through  Howe  Truss  of  wood,  not  covered,  built  in  1873.  nq. 57,  thro'gh 
Over  Bokea  creek.  Lower  chords,  6,  7j,  7.2,  6  by  14  inches,  with  iron  ^°^®- 
clamps  and  keys.  End  braces,  10  by  11  inches.  Ties,  three,  2  inches. 
Floor  beams,  7  by  16  inches,  and  flooring,  standard.  Span,  160  feet,  and 
depth  about  22  feet.  The  chord  bolts  need  screwing  up,  to  hold  the 
clamps  and  keys  snug.  Evidence  of  strain  in  lower  chords,  some  joints 
opening  slightly  in  lower  chord. 

No.  58,  a  through  Pratt  Truss  of  95  feet  span  ;  24  feej,  depth  of  truss,  No. 58,  thro'gh 
and   with  construction  and   dimensions  as  in  No.  37.     By  Kellogg  &  ^''*'■'• 
Maurice,  in  1881.    Over  Mill  creek. 

No.  59,  a  through  Pratt  Truss  like  No.  45,  which  see.     By  Kellogg  &  No.  59,  thro'gh 
Maurice,  in  1881.    Over  Darby  creek.  ''"'"■ 

No.  60,  a  through  Howe,  covered,  over  Spain's  Run.  Built  in  1870.  No. 60,  thro'gh 
Foundations,  stone  masonry.  Lower  chord,  6,  7,  7,  6  by  14  inches.  End  °'"^^- 
main  braces,  two,  7f  by  11  inches.  Lateral  ties,  Ij  inches.  Floor  beams, 
6  by  14  inches,  5  to  the  panel.  Stringers,  10  by  12  inches,  and  beares,  5 
by  12  inches.  Span,  100  feet.  Panels,  10  feet.  Bridge  appears  in  not 
first  class  condition.  Locks  to  chord  clamps  crushing  at  some  splices. 
A  trestle  bent  under  at  one  of  the  thirds  desirable. 

No.  61,  same  as  No.  56,  except  this  is  a  skew.     A  through  Pratt  no.  61. 
Truss  of  94  feet  span,  and  24  feet  depth,  and  standard  flooring.    By  the 
Cleveland  Bridge  &  Car  Works,  in  1881.    Over  the  Spain's  Run.    Stone 
masonry  foundations. 

Nos.  62  and  64,  through  Howe  Trusses  of  100  feet  span,  covered,  j^^^  g2  and  64 
Over  Spain's  creek  and  King's  Run.  Built  in  1866  and  1868.  Parts  of  thro'gh  Howe! 
usual  sizes.  No.  62  apparently  failing.  A  clamp  of  lower  chord  in  mid- 
dle of  south  truss,  broken  at  lower  edge.  Other  clamps  not  kept  up 
close  by  the  chord  bolts.  Some  locks  of  clamps  crushing.  One  clamp 
has  toad  stools  growing  on  it.  Bored  with  a  bit  and  found  wood  de- 
cayed inside.  Bridge  in  bad  condition,  and  needs  a  trestle  bent  under 
it.  No  64  appears  to  be  sound  and  doing  its  work  well,  with  the  excep- 
tion of  the  break  at  lower  edge  of  one  clamp  at  west  end.  This  defect  is 
where  it  does  the  least  harm.     Masonry  foundations. 
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No.  65,  lyiad 
river. 
No.  66. 


No.  63,  Howe  half  truss  ;  old.  A  plate  girder  ordered  for  replacing 
it.    Over  King's  Run. 

No.  65,  a  new  iron  bridge  going  in.     Mad  river. 

No.  66,  bridge  like  No.  65  going  in.     Mad  river. 

No.  67,  a  new  Pratt  Truss  going  up.  Mad  Run.  Nos.  65,  66  and  67 
are  by  the  Morse  Bridge  Co. 

No,  68,  a  through  iron  truss  with  riveted  connections  of  same  pat- 
tern as  No.  53,  but  larger.  Span,  96  feet.  Depth  of  truss,  10  feet.  Seven 
panels.  Over  Mad  Run.  Built  by  the  Cleveland  Bridge  and  Car  Works 
in  1881.    Masonry  abutments. 

Members  of  the  trusses  in  the  same  form  as  in  Nos.  42  and  43.  Tie 
bars  inclined  at  45  degrees,  or  perhaps  flatter.  Struts  are  vertical.  Dia- 
gram of  truss  like  the  Pratt,  but  the  details  are  radically  different  from 
those  found  in  the  style  usually  known  as  Pratt's. 

End  po.st  inclined  toward  midspan,  at  same  angle  as  the  ties  are  in- 
clined from  it.  Section  of  end  post  like  I-beam,  having  a  web  plate,  |by 
12  inches,  with  flanges  at  one  edge  of  a  J  by  12-inch,  and  two,  3  by  3  by 
about  -J-inch  angles,  riveted,  and  with  flanges  at  other  edge  of  web,  two 
angles  3  by  3  by  -;  inches,  and  two,  3  by  about  J-inch  plates  under  an- 
gles, with  rivets  through  angles,  plates  and  edge  of  web  plate,  thus  mak- 
ing flanges  each  way  74  inches  over  all.  Lower  chord  at  middle  T-sec- 
tion,  inverted  web ;  J  by  12  inches.  The  T-flange  plate,  |  by  12  inches, 
and  two,  34  by  about  J-inch  angles.  Truss  ties,  simple  plates,  5  t>}'  14 
inches,  at  end  post;  next,  J  by  9  inches,  and  |  by  7  inches  at  middle 
panel.  In  next  panel  it  is  a  counter  tie,  -}  by  5  inches,  and  the  last.  The 
first  vertical  is  simply  a  tie  or  suspender  as  in  Pratt's  Truss,  riveted  to 
the  first  floor  beam.  Next  vertical  is  a  plate,  rising  from  the  floor  beam 
to  which  it  is  riveted  and  where  it  is  22  feet  wide  in  line  of  floor  beam, 
to  the  top  of  truss  where  it  is  about  6  feet  wide,  thus  serving  as  a  sway 
stay  to  truss  The  outside  edge  is  in  the  plane  of  the  truss  and  made  to 
serve  as  a  column  by  four  3  by  3-inch  angles,  being  riveted  on  in  cruci- 
form section  at  edge  of  the  angle  or  sway  plate.  Opposite  edge  of  the 
plate  has  two,  2  b)'  2-inch  angles  riveted  on,  forming  flanges  4^  inches 
over  all.  In  the  truss  all  the  members  are  so  joined  that  the  neutral 
axes  of  all  members  at  a  common  junction  intersect  at  one  point.  Rivet 
in  double  shear  for  tension  members,  with  one  at  first,  then  farther  back, 
two,  etc.  Rivets  allowed  7,000  maximum  shear  per  square  inch.  Ten- 
sion members,  10,000  lbs.  maximum  tension.  Lateral  system,  floor  beam 
struts  and  ties.  Ties  at  end,  li  inches  square.  The  cast  of  these  riveted 
connection  bridges  is  stated  to  be  about  the  same  as  for  pin  connection 
bridges.  This  style  adopted  here,  it  is  said,  for  the  difficulty  of  getting 
exact  lengths  and  uniform  bearings  in  pin  connections.  Flooring  on 
bridge,  standard. 
1  No.  69,  a  through  iron  Pratt  truss ;   by  Kellogg  &  Maurice  in  1881. 

Over  Mad  river.  Similar  to  Nos.  59  and  70.  Masonry  abutments.  Two 
spans,  of  160  feet  each ;  and  depth  of  'truss,  24  feet  End  posts,  two, 
channels,  3  by  12  inches  by  |-inch  thickness  of  web ;  1  plate,  15  by  f 
inches,  and  slats.  Panels,  10.  Lower  chords  at  middle,  six,  1  by  5-inch 
bars.  Main  end  truss  ties,  two,  li  by  5  inches.  Stringers,  24  by  J-iiieh 
web,  with  4  angles,  5  by  5  by  y\  inches,  to  form  flanges.  Floor  beams 
like  No.  70,  with  hangers  made  fi  of  ly|-inch  square  iron.    Latei'al  struts 


COMMISSIONER   OF    RAILROADS.  315 

one  angle,  3A  by  SJ  by  about  |  inches,  and  a  i  by  6-inch  plate,  riveted 
Warren  system  :  see  No.  70.  The  columns  are  here  riveted  to  top  chord, 
and  with  pin  bearing  at  bottom.  Fixed  to  central  pier  with  expansion 
rollers  under  the  abutment  ends. 

No.  70,  a  2-span  iron  Pratt,  similar  to  No.  69.    Spans,  each  145  feet ;  No.  70,  iron 
depth  of    truss,  24  feet.     Same  age,  and   make   as  No.  69.     Over  Mad 
river. 

End  posts,  two,  channels,  3  by  12  by  J  inches ;  1  plate,  yV  by  15 
inches,  and  slats.  Panels,  9.  Lower  chords  at  middle,  four,  ly\  by  5- 
inch  eye  bars.  End  main  truss  ties,  two,  f  j  by  5  inches.  Top  chord 
like  end  post.  Lateral  system  after  Warren's,  with  the  floor  beams  at  a 
slight  angle,  and  struts  at  greater  angle,  both  serving  as  tie  or  strut. 
The  strut-tie  between  floor  beams  at  end,  one,  i  by  .5-inch  plate,  with  an 
angle,  3  by  2i  by  |  inches,  riveted  on  under  to  stiffen  it.  Floor  beams 
suspended  by  inverted  V  of  1^5  inches  square  over  the  3i-inch  pins. 
Floor  beams,  31  inches  deep,  and  4  angles,  5  by  .5  by  tir  inches,  riveted 
to  web-plate  of  fV  by  31  inches.  In  middle  portion  a  plate,  J  by  12 
inches,  is  laid  on  the  angle  iron  flanges.  Truss  columns  of  two,  chan- 
nels and  slats  crossing.  Stringers,  etc.,  as  in  No.  69.  Top  laterals  in 
Warren's  system,  of  3^  by  3J  by  |  inches  thick  at  ends,  and  |-inch  thick 
at  middle  of  span.  Trusses  tied  together  at  pier,  and  on  expansion  rol- 
lers at  abutment  ends. 

No.  71,  two  spans  of  plate  girder,  nearlv  ready  to  put.   By  the  Morse  No.  7i,  plate 
«  .,       ^    ^.  ,      ,T.        ■  ,  "  •'         ''  ■>  girder,  Miami 

Bridge  Co.     Over  the  Miami  canal.  canal. 

Gb.neral  Remarks. 

The  rails  throughout  this  road  are  mostly  steel ;  the  standard  being  Rails. 
60  lbs.  per  yard,  with  angle  bar  suspension  joints.     Rails  are  laid  with 
opposite  joints  respecting  both  rails,  except  on  curves,  where  they  are 
allowed  to  have  their  run  till  the  farther  tangent  is  reached,  when  a  rail 
is  cut  to  bring  joints  opposite  again. 

The  Wharton  switch  is  objected  to  for  the  rise  in  the  elevating  rail,  Wharton 
where  speed  may  be  considerable.    The  Lorenz  switch  is  much  used. 

The  elevation  of  the  outer  rail  on  curves  is  here  made  equal  the  Elevation  of 
versed  sine  to  a  chord  of  4.5  feet  length.    This  is  regarded  as  a  suitable 
mean  between  the  standard  speed,  30  miles  per  hour,  of  passenger  trains, 
and  the  1.5  miles  per  hour  of  freight  trains. 

The  standard  flooring  for  bridges  consists  of  ties,  which  are  6  by  9  Flooring. 
inches,  and  laid  12  inches,  center  to  center,  where  the  bridge  has  a 
straight  track,  but  for  a  curved  track  the  ties  are  7  by  9  inches,  and 
beveled,  or  notched  at  one  string  to  give  the  cant.  Also  bearers  at  ends 
of  ties  with  wood  guard  rails,  about  .5  by  6  inches,  lying  flat,  notched  on 
ties,  and  bolted  at  frequent  intervals.  Placed  about  12  inches  out  from 
the  track  rails.  If  these  figures  vary  a  little  in  a  particular  case,  the 
flooring  is  regarded  as  about  equivalent  to  standard. 

The  heaviest  locomotives  in  use  here  are  the  consolidation  of  about  Locomotives. 
80  tons  weight,  including  tenders,  when  standing  on  track  ready  for 
service. 

The  mile-posts  and  halt  mile-posts  are  stone,  with  figures  cut  for  Mile-posts, 
miles,  etc.     Also  i  mile-posts  are  set.    The  roadway  is  all  in  fine  condi- 
tion.   The  smoothness  with  which  the  train  is  carried,  indicates  close 
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attention  to  ballast  tamping,  rail  joint  fastenings,  and  matters  belonging 
to  section  men. 

WarmOT"  ^'^^  Baker  Car  Warmer  is  now  put  on  all  new  cars  as  made.    This 

consists  in  the  main  of  a  boiler  or  heater,  with  fire  and  water  compart- 
ments, from  the  latter  of  which  pipes  go  to  remote  parts  of  the  car. 
To  lessen  the  danger  of  freezing,  when  standing  by,  or  steam  when 
heating,  the  water  has  a  quantity  of  common  salt  in  solution,  which 
lowers  the  freezing  point,  and  raises  the  boiling  point.  In  case  of 
accident  the  heater  is  expected  to  give  but  little  danger  of  fire,  from  the 
fact  that  the  fire  is  surrounded  by  the  water,  and  will  be  likely  to  be 
extinguished  if  the  heater  should  become  broken  or  smashed. 
Wooden strnc-  The  structures  of  the  road  are  for  the  most  part  in  an  exceedingly 
fine  condition.  The  great  number  of  new  iron  bridges  are  all  first  class, 
and  up  to  the  modern  heavy  rolling  loads.  Many  of  these  bridges  are 
of  exceedingly  novel  design,  and  appear  to  be  the  very  embodiment  of 
strength  and  solidity.  They  are  a  credit,  not  only  to  the  road  and  its 
chief  engineer,  who  accepted  them,  but  to  their  accomplished  bridge 
engineer  and  designer,  Gustav  Lindenthal,  of  Pittsburgh. 

Iron  bridges,  xhe  great  number  of  iron  bridges,  viz.,  30,  which  have  been  erected 

this  year  in  Ohio  by  this  company,  argues  the  speedy  substitution  of 
iron  for  the  few  remaining  wooden  bridges,  which  were  found  some- 
what out  of  condition.  For  qualities  of  iron  in  these  new  bridges  see 
the  article  Railroad  Economics  of  this  Report.  Qualities  of  iron  in  other 
bridges  cannot  be  given. 


REPORT  OF  Lieut.  GEORGE  RUHLEN,  U.  S.  A. 


Hon.  H.  Sabine,  Com'r  of  Railroads  and  Telegraphs,  Columbus,  0.  : 

Sir  :  I  have  the  hoaor  to  transmit  to  you  herewith  a  report  of  observations 
made,  and  information  collected  during  a  tour  of  inspection,  by  your  appointment 
and  in  accordance  with  instructions  received  from  your  office,  under  date  of  June  23, 
1881. 

Owing  to  the  extent  of  ground  to  be  covered,  it  was  in  many  instances  impracti- 
cable to  make  more  than  a  preliminary  examination — a  reconnoissance,  as  it  were — 
of  the  field  before  me,  to  ascertain  the  location,  nature  and  extent  of  the  work  neces- 
sary to  be  accomplished  in  the  direction  indicated  by  your  letter  of  instructions,  and 
to  collect  data  on  the  subject  which  would  serve  as  a  basis  and  starting  point  for 
future  investigators.  I  passed  in  the  course  of  my  inspection  over  more  than  eighteen 
hundred  miles  of  the  railroads  of  Ohio,  and  made  a  personal  examination  of  every 
important  bridge  and  trestle-work  found  on  the  lines  assigned  to  me  for  inspection. 
Believing  that  your  injunction  "  to  take  note  of  and  report  any  serious  fault  in  the 
condition  or  construction  of  any  road  that  indicated  the  same  to  be  unsafe  and  dan- 
gerous for  the  transportation  of  passengers,"  embodied  the  primary  and  principal 
motive  which  actuated  you  in  causing  the  inspection  to  be  undertaken,  I  shaped  my 
course  accordingly.  In  order  to  accomplish  this  leading  object,  I  was  constrained  in 
some  instances  to  neglect  other  considerations,  which  more  time  and  opportunity 
would  have  enabled  me  to  treat  with  the  attention  due  to  their  importance.  I  refer 
here  more  particularly  to  the  physical  characteristics  of  the  railroads  of  the  State 
other  than  bridges  and  trestles,  such,  for  example,  as  side  and  switching  tracks,  sta- 
tion houses,  platforms,  signal  and  telegraph  apparatus,  rolling  stock,  with  reference 
to  its  appliances  for  safety  and  comfort  of  train  employes  and  passengers,  machine 
and  repair  shops,  and  other  things  of  this  nature,  a  knowledge  of  all  of  which  is 
necessary  as  a  basis  on  which  to  form  a  correct  judgement  of  the  management  and 
standing  of  a  railroad. 

In  compliance  with  your  request,  a  report  was  made  at  once  of  any  case  which 
came  under  my  observation,  where  it  was  deemed  necessary  that  a  due  regard  for  the 
safety  of  train  men  and  passengers  required  that  immediate  attention  should  be  directed 
to  the  correction  of  specific  faults.  Many  such  cases  of  serious  faults  in  plan  of  con- 
struction, or  of  failure  from  decay,  overstraining  or  accident  in  bridges  and  trestles  were 
pointed  out  and  reported  to  you  in  writing.  In  some  instances,  where  these  reports 
were  made,  I  had  subsequent  opportunity  to  observe  that  the  recommendation  and 
suggestions  made  for  remedying  the  errors  indicated  were  promptly  carried  out. 
Not  having  been  able  to  revisit  all  the  places  where  suggestions  for  repairs  were 
made,  I  cannot,  from  personal  knowledge,  state  that  the  recommendations  made  were 
followed  in  every  instance. 

Measurements  of  the  principal  parts  of  all  important  structures  were  made  and 
noted,  both  from  the  structures  themselves,  and  in  some  cases  from  the  maker's 
drawings  and  specifications.     These  are  being  arranged  and  tabulated  as  far  as  car- 
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ried,  and  will  also  be  transmitted  for  file  in  your  office.  This  was  done,  however, 
only  in  case  of  structures  of  a  permanent  nature,  which,  from  their  situation  and 
condition,  were  not  marked  for  early  renewal,  and  where  the  element  of  deteriora- 
tion from  age  and  decay  had  not  rendered  useless  the  applications  of  rules  and  formu- 
las given  by  engineers  for  determination  of  their  strength. 

In  confining  myself  to  what  I  deemed  to  be  the  most  necessary  part  of  the  work 
entrusted  to  me,  much  which  would  have  added  to  the  interest  of  this  report  is 
wanting.  As  it  now  stands,  I  venture  to  hope  that  this,  together  with  the  statistical 
tabulations,  as  to  location,  size,  style  and  condition  of  such  railroad  bridges  as  are  re- 
ferred to  in  my  report,  will  save  some  future  investigator  the  time  which  I  was 
obliged  to  devote  to  these  necessary  preliminaries  of  a  thorough  examination.  A 
few  companies  furnished  statements,  containing  descriptions  more  or  less  minute,  of 
bridges  and  trestles  on  their  lines,  but  in  the  majority  of  cases  the  only  information 
attainable  was  a  bare  statement,  found  in  the  last  report  of  the  Commissioner  of 
Railroads,  that  on  a  certain  line  of  road  were  a  given  number  of  stone,  iron,  or 
wooden  bridges,  whose  aggregate  length  was  so  many  thousand  feet,  and  greatest 
age,  so  many  years. 

Every  desired  facility  was  furnished  by  the  railroad  companies  for  making  this 
inspection,  and  whenever  it  was  possible  for  them  to  do  so,  officers  connected  with 
the  management  and  construction  departments  of  the  road  accompanied  me.  No 
attempt  at  concealment  of  an)'  deficiency  or  evasion  of  responsibility  therefor  was 
met  with  anywhere.  The  personnel  of  the  railroads  that  came  under  my  observa- 
tion, I  found  to  be  composed  of  gentlemen  of  great  activity,  and  of  a  high  order  of 
intellectual  and  business  capacity.  Although  coming  in  contact  with  railroad  men  of 
all  grades  of  service  during  my  tour  of  inspection,  I  did  not  observe  a  single  instance 
of  rudeness  or  vulgarity  toward  subordinates,  or  of  want  of  proper  respect  and  obedi- 
ence to  the  directions  of  those  holding  positions  of  higher  responsibility ;  neither  did 
1  at  any  time  see  any  person,  connected  with  or  employed  by  a  railroad  corporation, 
and  holding  a  position  above  the  grade  of  ordinary  laborer,  under  the  influence  of 
intoxicating  liquor  to  such  an  extent  as  to  make  his  condition  apporent,  or  to  inca- 
pacitate him  from  properly  performing  his  duty.  I  do  not  assert  that  all  the  railroad 
men  with  whom  I  came  in  contact  are  free  from  these  faults  and  vices,  but  do  assert 
that  with  abundant  opportunity  for  their  detection,  if  present,  1  failed  to  observe 
any.  From  the  very  nature  of  the  work  in  which  they  are  engaged,  and  the  necessi- 
ties of  the  circumstances  surrounding  them,  thousands  of  young  men  in  the  employ 
of  railroad  corporations  are  receiving  a  systematic  training  in  habits  of  promptness, 
obedience  to  established  rules,  physical  endurance,  quickness  of  perception  and  self- 
reliance  in  emergencies  which  they  could  not  elsewhere  obtain.  In  this  respect 
railroads  are  certainly  useful  educators  and  trainers,  and  for  aught  we  know  may  be 
performing  to  some  extent  the  function  of  the  drill-master  in  the  most  important 
element  of  a  soldier's  education — system  and  obedience — for  a  large  portion  of  what 
in  an  emergency  would  constitute  the  defenders  of  the  country. 
I  am,  sir,  very  respectfully, 

Georqk  Ruhlen, 
1st  Lieut,  nth  U.  S.  Infantry. 
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L     Lake  Shore  and  Michigan  Southern  Railway. 

1.  Main  Line,  from  Conneaut  westward,  via  Northern  Division  to"We8t 

State  Line. 

2.  Southern  Branch,  from  Elyria  to  Toledo. 

3.  Malioning  Coal  Railroad,  from  Ashtabula  to  Youngstown. 

II.    Painesville  and  Youngstown  Railway,  from   Fairport,  on  Lake   Erie,  to 
Youngstown. 

III.  Ohio  Central  Railroad,  from  Toledo  to  Bush's  Station,  and  thence  to  Co- 

lumbus. 

IV.  Cleveland,  Painesville  and  Ashtabula  Railway,  from  Becker  Ave.,  Cleve- 

land, to  Euclid. 
V.    Chagrin  Falls  and  Southern  Railroad,  from  Solon  to  Chagrin  Falls. 
VI.     Alliance  and  Lake  Erie  Railroad,  from  Alliance  to  Phalanx. 
VII.    Columbus,  Mt.  Vernon  and  Delaware  Railroad,  from  Hudson  via  Akron 

to  Columbus. 
VIII.    Cleveland  and  Marietta  Railroad,' from  Marietta  to  Canal  Dover. 
IX.    Lake  Erie  and  Western  Railway,  from  Sandusky  to  Fort  Recovery,  near 
State  Line. 
X.    Connotton  Vallev  Railway,  from  Dell  Roy  to  Cleveland. 
XL    Valley  Railway,  from  Cleveland  via  Akron  to  Canton. 

XII.  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway. 

1.  From  Cleveland  to  Columbus. 

2.  "Cincinnati  Division,"  Delaware  to  Dayton. 

3.  "Indianapolis  Division,"  from  Union  City  to  Gallon. 

XIII.  Eastern  Ohio  Railroad,  from  Point  Pleasant  to  Cumberland. 

XIV.  Columbus  and  Hocking  Valley,  from  Columbus,  O.,  to  Athens,  O.,  including 

Straitsville  and  Monday  Creek  Branches. 
XV.    Columbus  and  Toledo,  from  Columbus  to  Toledo. 
XVI.    Ohio  and  West  Virginia,  from  Logan  to  Pomeroy,  Ohio. 
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I.    The  Lake  Shore  and  Michigan  Southern  Railway. 

From  Conneaut,  0.,  to  Edgerton,  0.,  with  one  branch  horn  Elyria 
via  Sandusky  to  a  point  eight  miles  east  of  Toledo,  and  another  from 
Elyria  via  Fremont,  Clyde,  etc.,  to  same  point.  The  road  in  Ohio  is 
double  track  from  Elyria  to  Conneaut.  In  this  inspection  was  also  in- 
cluded the  branch  from  Ashtabula  to  Youngstown.  The  inspection 
was  made  July  6,  7  and  8  by  the  entire  commission  of  railroad  inspec- 
tors, accompanied  by  the  Railroad  Commissioner  of  the  State,  and  by 
officers  of  the  road  who  have  in  charge  the  permanent  way  and  struc- 
tures. The  unusual  facilities  thus  afforded  enabled  us  to  gain  an  in- 
sight, not  only  into  the  physical  condition  of  the  road,  but  also  into 
many  features  of  its  management. 

General  Notes. 

Without  attempting  here  to  enumerate  all  the  detailed  information 
obtained  from  trustworthy  sources  and  from  personal  observation,  I  do 
not  hesitate  to  state  that  the  high  reputation  of  this  railroad  is  well  de- 
served, and  based  on  substantial  merits.  The  closer  the  inspection,  the 
more  evident  this  fact  appears.  The  ruling  principles,  successfully  ap- 
plied in  this  road,  appear  to  me  to  be  division  of  labor  and  unity  of  in- 
terest and  responsibility ;  thorough  discipline  among  its  personnel  and 
the  highest  order  of  intelligence  and  experience  attainable  on  the  part 
of  those  having  direction  of  the  alfairs  of  its  various  departments,  and 
furthermore,  a  constant  endeavor  to  keep  apace  with  scientific  progress 
and  invention  in  its  tield  of  operations  without  hindrance  from  narrow 
prejudices  on  the  one  hand,  or  impractical  notions  on  the  other.  There 
may  be  railroads  in  Ohio  equally  well  directed,  managed  and  equipped, 
but  this  does  not  detract  from  what  is  here  stated  of  the  Lake  Shore. 

The  road-bed  is  solid,  well  embanked,  and  drained,  but  the  right-of- 
way  not  as  neatly  kept  as  is  the  case  with  S(ime  other  roads.  Fences,  as 
a  rule,  were  well  kept  up — the  exceptions  noted  being  in  places  where 
the  ravages  of  recent  fires  had  not  been  repaired.  Ties  were  heavy ;  in 
very  good  condition,  well  bedded  in  ballast,  which  as  a  ruleis  gravel 
although  stone  and  furnace  cinders  are  found  in  places.  The  rail  is  a 
sixty  and  sixty-five  pound  steel,  with  angle  bar  joints  and  several 
de^'ices  of  lock-hut  washers. 

In  bridges  and  trestles  the  tendencj'  is  to,  rebuild  or  renew  the 
former  with  permanent  structures  of  iron  truss  and  girder,  or  stone 
arch,  and  in  case  of  the  latter  to  fill  up  with  solid  embankment  where 
practicable.  Statistics  were  shown  which  proved  that  this  work  was 
carried  on  at  the  rate  of  one  mile  of  trestle  per  year  being  filled  with 
earth.  The  most  extensive  -vvork  of  this  nature  was  the  renewal  and 
filling  with  broken  stone  of  the  pile  trestle  through  Sandusky  Bay,  and 
renewal  and  filling  of  a  long  wooden  trestle  near  Jetl'erson  on  the 
Youngstown  branch. 

This  is  the  only  road  in,  or  running  through  Ohio,  which  at  this 
date  runs  its  passenger  and  a  portion  of  its  freight  trains  on  the  block, 
system — the  only  system  that,  when  strictly  followed,  must  absolutely 
prevent  collisions,  and  which,  with  the  addition  of  proper  interlocking 
devices,  must  result  in  entire  security  in  spite  of  carelessness  or  neg- 
ligence on  the  part  of  employes.     With  interlocking  machinery  careless 
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employes  cau  only  cause  delay  and  inconvenience  in  running  trains, 
without  it  even,  by  the  block-system  the  lives  of  passengers  are  still  to 
some  extent  at  their  mercy, 

I.     Main  Line,  from  Conneaut  westward  via  the  northern  division 
to  State  line. 

The  most  prominent  bridges  in  Ohio  on  this  line  of  road  are  the 
following : 

At  Conneaut,  a  fine  substantial  stone  bridge  containing  tvso  arches,  ^1""° ^'ridge 
each  WH  feet  in  diameter,  built  in  18K9  and  1870.     Masonry  fir.st-class, 
and  entire  structure  in  good  condition. 

At  Ashtabula  an  enormously  strong  Pratt  truss  iron  deck  bridge,  pratT^rn'**' 
double  track,  158  feet  span,  and  about  70  feet  above  water  level  of  river^ 
The  approaches  on  each  end  are  by  a  stone  arch.  There  are  outer  ' 
wooden  7  by  8  inches  and  inner  railroad  iron  guard  rails,  also  a 
7  by  8-inch  wooden  rail,  separating  the  two  tracks.  Ties  are  7  by  8 
inches,  laid  5  inches  apart.  This  bridge  is  so  strongly  and  substantially 
built  that  it  scarcely  requires  analytical  calculations  to  demonstrate  the 
fact  of  its  superabundant  strength.  Although  not  deemed  necessary 
here,  details  of  all  its  jiarts  were  obtained,  and  are  on  file. 

Over  the  Grand  rivt-r  at  Painesville  there  is  a  fine  four-arch  stone  QrarKl Viver 
bridge,  built  in  1857.     Arches,  80  feet  in  diameter.  .stone  bridge. 

At  Willoughby,  over  the  Chagrin  river,  is  a  double  track,  two-span  Willoughtjy, 
Post  Ti  uss  iron  deck  bridge,  165i  feet  long,  resting  on  first  clas.s  stone  Post'TruS^*'^' 
masonry  abutments     It  contains  two  outside  and  one  center  truss,  the 
latter  being  put  in  for  additional  strength  tn  1877. 

Over  the  Cuyahoga  river  at  Cleveland,  there  is  an  iron  swing  bridge,  Cleveland 

308  feel  long,  which  is  operated  by  means  of  steam  power,  from  the  west  9»yaho.ga.riv., 
^'  ^  -^  r  '  iryu  swing 

bank  of  the  river.     Detailed  measurements  of  the  parts  of  this  bridge  bridge, 
are  on  file.    This  was  built  by  ihe  Keystone  Bridge  Co.,  in  1867. 

The  next,  going  westward  on  the  Toledo  Division,  is  an  askew,  two-  Cleveland, 
arch  stone  bridge,  over  l^ake  avenue,  Cleveland,  which  contains  the  finest  ^^^^  avenue, 
sptsciiiien  of  stone  masonry  and  stone  cutting  that  in  bridge  construction 
came  under  my  observation. 

At  Berea  is  another  double  track  five-arch  stone  viaduct  over  Rock  Berea,  stone 
river,  built  in  1871.     First  class  masonry,  and  in  good  preservation.  viaduct. 

At  Olmsted  Falls,  over  west  branch  of  Rock  river,  there  is  a  six- oimstcd  Falls, 
arch  stone  viaduct  for  double  track  ;  it  was  built  in  1871.  stone  viaduct 

Over  east  branch  of  Black  river,  at  Elyria,  the'-e  is  a  two-arch  stone  Elvria  Black 

viaduct  for  double  track,  built  in   1872,  and   another  five-arch   double  ".'V'  ^'°"'^ 

viaduct. 
track  stone  viaduct  over  west  branch  of  Black  river,  a  short  distance 

fu.ther  on.  Here  the  main  line  separates  into  two  branches,  both  going 
as  single  track  lines  toward  Toledo,  one  taking  the  direction  along  the 
lake  shore  through  Sandusky,  Port  Clinton,  etc.,  and  the  other,  further 
south,  through  Monroeville,  Clyde,  Fremont,  etc.,  both  again  uniting  at 
Millbury,  a  station  six  miles  east  of  Toledo. 

At  Vermillion,  over  Vermillion  river,  there  is  a  single  track]wooden  Vermillion, 
Howe  Truss  deck  bridge,  1.50  feet  long,  built  in  1874^  covered.    The  ties  Ho™d"ck'^' 
are  7  by  8  inches,  track  stringers,  ilouljle,  6  by  12  inches.    There  is  an 
outer  guard  rail  of  wood,  and  an  inner  one  of  railroad  iron.    The  tim- 
bers throughout  are  strong,  sound  and  sabstantial.     Lower  chord,  6,  7 
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Huron,  Hur'n 
river,  Howe 
draw. 


7,  6  by  14  inches,  and  main  braces,  double,  10  by  11   inches,  at  ends. 
Tie  rods,  three,  each  If  inches  in  diameter  at  end  panels. 

Over  Huron  river,  at  Huron,  there  is  a  single  track  wooden  Howe 
Truss  draw  bridge,  136  feet  long,  which  was  rebuilt  in  1878. 
'^tr'esUe"'  ""'' '  Through  Sandusky  Bay  the  track  passes  over  a  pile  trestle  bridge, 

which,  with  the  iron  draw  bridge  and  the  intervals  of  broken  stone  fill- 
ing, is  7,500  feet  long.    This  is  now  being  substantially  reljuilt,  and  bents 
partly  filled  with  stone.    The  iron  draw  spoken  of  above  is  a  Post  Truss, 
built  in  1872.     It  rests  on  a  stone  center  pier  with  pile  foundations. 
Port  Clinton,  'pj^g  wooden  Howe  truss  draw  bridge  at  Port  Clinton,  170  feet  long, 

rests  on  pile  abutments,  with  stone  center  pier  resting  on  pile  founda- 
tions. It  is  170  feet  long,  contains  18  jianels  of  unequal  lengths,  an<l  has 
an  arched  or  curved  upper  chord,  also  an  outer  wooden  and  inner  rail- 
road iron  guard  rail.  Floor  beams,  7  by  14  inches,  suspended  from  lower 
chord.  The  upper  laterals  extend  across  the  three  center  panels  only. 
Packer  creelis,  At  Toursaint  creek  and  Packer  creek  are  at  the  former  two  and  at 

iron  girders,    j-j^g  ijjjter  one  span  iron  girders,  40  feet  long,  which  were  built  in  1880. 
At  Toledo,  over  the  Maumee,  is  a  magnificent  iron  three-span  Pratt 
truss  bridge,  each  span  being  K37  feet  long,  and  aUo  one-span  draw- 
bridge, 190  feet  long,  all  supported  on  stone  masonry  piers  resting  on 
pile  foundation  ;  all  built  in  1877. 

From  Toledo  westward  there  are  a  number  of  short  span  iron  gir- 
ders, and  one  two-span  deck  iron  Pratt  truss  bridge  over  the  St.  Joseph 
river  at  Edgerton.    The  latter  is  a  new,  strongly  built  structure,  resting 
on  good  stone  masonry  abutments  and  center  pier. 
2.    Southern  Branch,  from  Elyria  to  Toledo. 

On  the  southern  branch  of  the  main  line,  from  Elyria  via  Clyde, 
Fremont,  etc.,  to  Toledo,  there  are  se\'eral  important  structures,  which 
will  be  briefly  referred  to  here. 

The  first  of  these,  west  from  Elyria,  is  a  single  track,  two-arch  stone 
viaduct  over  Vermillion  river  at  Wakeman,  built  in  1872.  This  is  a 
magnificent  specimen  of  engineering,  from  its  natural  rock  foundations 
to  the  summit  of  its  bold  arches.  It  is  an  ideal  of  boldness,  as  the  one 
at  Conneaut  is  of  massive  strength.  No  figures  giving  dimensions  can 
give  a  proper  idea  of  the  really  imposing  appearance  of  this  structure, 
and  the  closest  inspection  reveals  no  sign  of  deteiioratiou. 

At  Monroeville,  over  the  west  branch  of  Huron  river,  is  a  two-span 
Post  patent  iron  bridge  ;  each  span  being  106  feet  long.    This  also  con- 
tains three  trusses,  the  center  one  being  put  in  tor  additional  security 
in  1877. 
Fremont,  At  Fremont,  over  Samlusky  river,  there  is  a  two-span  wooden  Howe 

river,  Howe    truss  deck  bridge  ;  each  span  being  106  feet  long.     It  was  built  in  1868, 
^^"^^  and  is  covered.    The  ties  are  6  by  8  inches,  four  inches  apart,  and  there 

is  a  wooden  6  by  8-inch  outer  and  an  inner  railroad  iron  guard  rail. 
Lower  chords,  5,  6^,  6^,  5  by  )4  inches;  end  main  braces,  double,  7J  by 
10  inches;  tie  rods,  same  panel,  two,  2  inches,  and  one  Ij  inches  dia- 
meter. '  ■ 
Muslialonga           West  of  Fremont,  over  the  Muskalonga  river,  there  is  a  44-feet  span 
plateei'rder    '""^'^  plate  girder,  resting  on  stone  abutments,  and  built  in  1880. 
Elmore,  Foi^          The  bridge  over  Portage  river  at  Elmore  is  a  two-span  iron  Pratt 
Pratt'truL.     truss;  each  span  being  105  feet.     It  was  built  in  1877. 
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Short  spans, 
west  of  To- 
ledo. 
Edgertou, 
Pratt  truss. 


Wakeman, 
Vermillion 
river,  stone 
viaduct. 
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Huron  river. 
Post  truss. 
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3.     Mahoning  Coal  Railroad,  from  Ashtabula  to  Youngatown. 

From  Ashtabula  to    Youngstown,  under   lease  of  the   Lake  Shore 
Railroad  Company. 

From  Ashtabula  southward,  the  first  structure  is  a  single  track,  jyjjn  creek 
single  span  wooden  Howe  truss  bridge  over  Mill  creek,  between  Ply-  Howe  truss, 
mouth  and  .Jefferson.  It  is  130  feet  long,  and  was  built  in  1880.  Lower 
chords,  6,  7,  7,  6  by  14  inches.  Ties,  6  by  7i  inches,  .5  inches  apart ; 
guard  rails,  outer,  7  by  8  inches,  wood,  inner  of  railroad  iron ;  main 
braces,  double,  S*  by  11  inches,  outer  pair;  center  counters,  7  by  8 
inches;  end  tie  rods,  two,  If  inches,  and  one,  IJ  inches  diameter.  The 
bridge  rests  on  pile  bents.    This  bridge  is'  covered. 

At  Jefferson  there  is  a  pile  trestle  bridge,  originally  built  in  1872.  jefferson   pile 
It  contains  29  spans  of  12  feet  each,  and  its  maximum  height  is  40  feet,  trestle. 
Bents  are  12  feet  from  center  to  center,  well  braced,  transversely  and 
longitudinally.     Bent  timbers,  plumb  and  batter  posts  and  caps  and  sills 
are  12  by  12  inches.    Track-stringers,  double,  7  by  14  inches. 

The  trestle  bridge  between  Jefferson  and  Dorset,  696  feet  long,  is  Trestle  be- 
like the  one  just  described,  but  is  at  present  undergoing  reconstruction,  tween  Jeffer- 
being  iu  part  filled  up  and  in  part  rebuilt  with  pile  instead  of  framed  set. 
bents. 

Over  Mills    creek  there  is  a  100-foot  span  Howe  truss  deck  bridge,  Mills  creek, 
built  of  good  sound  timbers  and  usual  dimensions  of  parts.  Howe  deck. 

There  are  a  number  of  trestles,  similar  in  style  of  construction  and  Trestles, 
dimensions  of  i)arts  to  the  trestle  bridge  at  Jefferson  ;i.bove  described, 
but  older  and  not  generally  in  as  good  condition.  The  age  of  these, 
four  in  number,  ranging  from  60  to  72  feet  in  length,  is  about  eight 
years  They  are  being  in  part  renewed,  and  some  are  being  entirely 
filled  up. 

At  a  point  near  Kinsman,  about  26  miles  from  Youngstown,  there  Near  Kins- 
is  a  very  old,  through,  single  100-foot  span  wooden  12-panel  Howe  truss  S'*"'  trough 
bridge.  The  timbers  of  this  are  to  all  appearance  still  sound  and  firm, 
but  lighter  in  section  than  appears  desirable  for  heavy  traffic.  The 
lower  chord  is  .5,  6,  6,  5  by  14  inches;  end  main  braces,  8  by  9  inches, 
double;  end  tie  rods,  two,  11  inches,  and  one,  li|  inches  diameter; 
center  crounters,  7  by  9  inches;  depth  of  truss,  22  feet  6  inches.  The 
exact  age  of  this  bridge  could  not  be  ascertained,  but  as  estimated  it  ex- 
ceeded twenty  years,  which,  liowever,  must  be  an  error,  since  the  origi- 
nal construction  of  the  road  dates  only  back  to  1871. 

II.    Painesville  and  Youngstown   Railway,    from   Fairport,  on  Lake 
Erie,  to  Youngstown. 

This  is  a  narrow  gauge  road,  61  miles  in  length.     Inspected  August 
9,  1881. 

From  Fairport  to  a  point  13  miles  south,  the  road  bed  is  that  of  the  Road-bed 
old  Painesville  and  Hudson  Railroad.  It  is  here  in  good  condition,  as 
regards  height  of  embankment,  but  is  poorly  ballasted.  On  other  por- 
tions of  the  road  the  road  bed  is  badly  drained,  flat,  with  side  ditches 
entirely  wanting,  or  so  choked  up  with  mud  and  debris,  as  to  be  of  no 
service  in  carrying  away  the  water.  In  consequence,  where  there  are 
side  cuts,  the  ties  are  sunk  and  almost  submerged  in  the  mud,  which 
touches  in  places  the  lower  surface  of  the  rails. 
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Ballast.  The  ballast  throughout  is  thin  and  much  worn. 

I'ail.  The  rail  is  a  light  32-pound  iron,  somewhat  worn  and  battered,  and 

by  reason  of  the  faults  in  the  road  bed  already  pointed  out,  not  in  good 
line  or  surface. 
Trestle  No.  1,  Near  Fairport  harbor  is  a  17-span  trestle,  which  is  the  north  ap- 

proach to  a  Howe  truss  draw  bridge.  It  is  a  pile  trestle,  with  bents  15 
feet  from  center  to  center,  each  rail  being  supported  by  a  single  12  by 
12-inch  stringer.  The  ties  are  new,  6  by  8  inches,  well  spaced  and  held 
in  place  by  a  4  by  ti-inch  wooden  guard  rail,  let  into  them  to  a  depth  of 
1  inch  and  fastened  down  with  iron  spikes.  The  timbers  in  this  struc- 
ture are  all  in  good  condition,  the  whole  work  having  been  recently 
thoroughly  overhauled. 
Bridge  No.  2,  Following  this,  going  southward,  and  immediately  adjoining  it,  is  an 

^mw  *'"^^  °^*^  Howe  truss  draw  bridge,  containing  12  short  panels,  and  resting  on 
pile  foundation.  Its  lower  chords  consist  of  three  pieces,  4,  9,  4  by  10 
inches.  All  its  parts  are  old  and  decaying,  and  although  examination 
disclosed  no  specific  points  of  weakness  or  immediate  danger,  the  whole 
structure  has  evidently  outlived  its  usefulness  in  its  present  condition. 
Two  iron  angle  blocks  were  found  to  be  broken. 
Bridge  No.  3,  Following  the  above  is  a  12-panel  Howe  truss  bridge,  lOti  feet  long, 

owe.  rpj^g  lower  chords  are  5.  6,  6,  5  by  13  inches ;  two  end  main  braces,  each 

8  by  10  inches,  and  three  end  tie  rods,  each  IJ  inches  in  diameter.  Floor 
beams  are  6  by  12  inchies,  four  in  each  panel.  Track  stringers,  double 
under  each  rail,  6  by  12  inches ;  cross  ties,  6  by  8  inches,  spaced  2  feet 
from  center  to  center.-  There  is  no  guard  rail  on  any  part  of  the  bridge. 
The  timbers  of  this  structure  throughout  are  in  fair  condition.  A  short 
trestle  connects  the  south  end  of  this  bridge  with  the  west  bank  of  the 
river.  I  am  informed  by  officers  of  the  road  that  this  branch,  from 
Painesville  to  Fairport,  is  used  only  for  freight  traffic. 
Bridge  No.  4,  About  two  miles  south  of  Painesville  is  a  trussed  beam  n4  feet  long, 

near  Pain™'  which  forms  the  northern  approach  to  the  stone  viaduct.     The  beam 
vine.  consists  of  two  pieces  of  oak.  15  by  15  inches,  laid  one  above  the  other 

and  trussed  with  two  2-inch  rods.  The  cross  ties  on  this  are  K  by  8 
inches,  spaced  18  inches  from  center  to  center.  There  is  an  inner  rail- 
road iron  guard  rail,  and  an  outer  one  of  wood  over  this  and  the  imme- 
diately adjacent. 

Bridge  No.  5,  Four-arch  stone  viaduct,  which  is  a  flue  structure  and  in  an  excel- 

stone  area. 

lent  state  of  preservation. 
Trestles.  Between  the  above  and  Clark's  station,  are  two  short  3-span  low 

trestles,  from  25  to  35  feet  long,  whose  timbers  and  ties  are  in  good  con- 
dition, but  they  have  no  guard  rails. 
Bridge  No.  6,  Near  Chardon  ia  a  low  (or  half)  Howe  truss  bridge,  containing  eight 

(Howe),  near  panels,  each  being  6  feet  6  inches  long.  The  floor  beams  are  6  by  14 
Chardon.  inches,  two  in  each  panel.  The  lower  chords,  6,  9,  5  by  12  inches.  It 
rests  on  good  stone  abutments.  The  track  stringers,  on  which  the  iron 
rail  rests  directly,  there  being  no  cross'  ties,  and  consequently  no  guard  rails, 
are  single  8  by  12-inch  oak.  Height  of  truss,  7  feet  8  inches.  The  only 
preventive  against  spreading  of  the  track  on  this  bridge  that  I  could  ob- 
serve, was  a  slight  hold  of  the  track  stringers  upon  the  fioor  beams,  they 
being  let  into  the  latter  to  a  depth  of  from  J  to  1  inch.  The  timbers  of 
this  bridge  appear  in  good  condition. 
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About  100  yards  south  of  No.  5  is  a  32-Bpan  trestle,  whose  bents  are  Bridp  No.  7, 
at  an  average  distance  of  12  feet  from  center  to  center.  Track  stringers 
are  single,  10  by  12  inches;  cross  ties,  6  by  7  inches,  spaced  18  inches 
from  center  to  center.  The  trestle  is  on  a  slight,  about  li  degree,  curve. 
It  has  no  guard  rail.  The  ground  sills  of  the  4th,  5th,  9th  and  10th 
bents  from  the  north  end,  and  the  11th  and  12th  from  the  south  end 
are  much  decayed.  The  right  post  of  the  7th  bent  from  the  south  end 
is  also  decayed  at  the  bottom.  The  officers  of  the  road  assured  me  that 
this  entire  structure  would  be  overhauled  in  less  than  two  weeks. 

One  mile  north  of  Center  road  station  is  a  low  eight-panel  Howe  Bridge  No.  8, 
truss  bridge,  50  feet  long  and  resting  on  stone  masonry  abutments.    In  truss.  °^^^ 
style  of  construction,  dimensions  of  parts,  etc.,  it  is  like  the  bridge  No.  6, 
near  Chardon,  already  described.     It  is  apparently  in  good  order,  as  re- 
gards condition  of  its  timbers.     Like  its  counterpart,  it  has  neither  cross 
ties  nor  guard  rails. 

Near  East  Claridon  is  the  Burton  trestle,  700  feet  long,  bents  from  11  Bridge  No.  9, 
to  12  feet  from  center  to  center.    Track  stringer,  10  by  12  inches,  ties,  6  near  east 
by  6  inches,  spaced  22  inches  from  center  to  center.     No  specific  danger-  daridon. 
ous  points  were  observed  on  this  structure,  but  it  needs  overhauling  and 
repair.     A  portion  of  the  timbers  required  for  this  purpose  are  already 
on  the  ground,  and  I  am  informed   that  workmen  will  commence  on  it 
in  about  two  weeks. 

Following  this  is  the  Middlefleld  trestle,  715  feet  long,  which  has  Bridge  No.  lo, 
quite  recently  been  completely  overhauled  and  placed  in  good  repair,  tre-^tle. 
all  parts  affected  by  decay  being  removed  and  replaced  by  new  sound 
timber.  Ties  are  also  new,  spaced  12  inches  apart,  and  held  in  jilace  by 
a  5  by  6-inch  guard  rail.  In  style  of  construction,  dimensions  of  parts, 
etc.,  it  is  like  similar  structures  of  its  class  on  this  road,  which  have  been 
before  described. 

About  one  mile  south  of  Middlefield  are  the  two  Swine  creek  tres-  Bridges  No.  11 
ties,  each  being  about  200  feet  long  and  27  feet  high.  The  ties  are  6  by  creels,  trestles. 
8  inches,  spaced  21  inches  from  center  to  center.  The  trestles  are  on  a 
slight  curve  and  have  no  guard  rails.  They  are  braced  longitudinally 
by  two  sets  of  horizontal  longitudinal  2  by  8-inch  plates,  extending  from 
bent  to  bent.  The  timbers  are  in  good  condition,  and  dimensions  like 
those  in  structires  before  described. 

Two  miles  south  of  Middlefield  is  a  ten-panel  Howe  truss  deck  Bridge  No.  13, 
bridge,  100  feet  iong.  The  lower  chords  are  6,  9,  6  by  12  inches.  de°^f  '™^^ 
Floor  beams,  6  by  14  inches,  spaced  2H  inches  from  center  to  center. 
The  track-stringers  are  8  by  12  inches,  let  into  floor  beams  one  inch. 
There  are  no  cross  ties,  nor  guard  rails.  The  truss  is  17  feet  high,  and 
the  lower  chord  nearly  20  feet  above  the  ground.  The  bridge  rests  on 
stone  abutments.  As  in  other  bridges  of  its  kind  on  this  road  there  is 
very  little  protection  against  a  spreading  of  the  track,  and  in  case  of  de- 
railment, nothing  whatever  to  save  cars  from  a  fall  of  nearly  forty  feet. 
The  sway  braces  are  6  by  8  inches,  but  they  are  at  the  ends  only,  and 
therefore  nearly  100  feet  apart.  In  the  post  panel  at  the  north,  end  the 
east  lower  chord  is  somewhat  affected  by  decay.  Aside  from  its  faulty 
construction  in  regard  to  absence  of  cross  ties  and  guard  rail,  the  general 
condition  of  this  bridge  is  unsatisfactory  and  unsafe. 

Near  Farmington,  over  Grand  river,  is  a  14-panel  Howe  truss  bridge.  Bridge  No.  14 
144  feet  long,  resting  on  stone  masonry  abutments.  Its  track-stringers  neTr  Farmiue- 
are  22  feet  above  the  ground.     Lower  chords  are  6,  9,  6  by  13  inches,  ton- 
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and  two  end  main  braces,  each  8  by  9  inches;  two  end  tie  rods,  each  2 
inches  in  diameter.  The  floor  beams  are  b  by  14  inches,  four  in  each 
panel.  Like  the  preceding  bridge.  No.  13,  it  has  -neither  cross  ties  nor 
guard  rails.  The  chord  and  other  timbers  of  this  bridge  gave  no  indi- 
cations of  weakness  or  decay. 

Bridge  No.  15,         Tphe  Harrington  trestle,  near  State  Road  Station,  is  61.5  feet  long, 
near  State  o  >  i  o 

road,  Harring-  In  this  the  track-stringers  have  been  overhauled  and  all  found  defective 
ton  tres  e.       ^^  decay,  replaced  by  new  ones,  measuring  12  by  12  inches.    The  bents 
are  also  to  receive  attention  soon.    Ties  on  this  trestle  are  6  b}'  8  inches, 
lying  on  their  6-inch  edges,  and  spaced  22  inches  from  center  to  center. 

Bridge  No.  16,  At  Young's  run,  near  Warren,  is  a  nine-bent  trestle,  140  feet  long, 

trestle  o  i  j  c 

Young's  run,  which  has  recently  undergone  partial  renewal  and  repair.     The  span 
near  Warren.  Q^gp  jjjg  -svater-way  is  20  feet  long,  the  stringers  in  this  span  are  two  12 
by  12-inch  pieces,  one  above  the  other.     Elsewhere  the  spans  are  as 
usual  on  this  road,  12  feet  long,  and  stringers,  single,  12  by  12  inches 
where  new,  and  10  by  12  inches  where  not  renewed. 
Bridges  No.  17  The  first  structure  on  entering  Warren  is  a  short,  well  built  trestle 

ren.    '  approach  to  a  wooden  bridge  over  the  A.,  Y.  and  P.  Railroad  track.   The 

bridge  itself  is  soon  to  be  replaced  by  an  iron  one,  resting  on  stone  abut- 
ments. 
Bridge  No.  19,  Just  south  of  this  is  a  trestle,  41.5  feet  long,  and  of  20  feet  average 

"^^^  ^'  height.    It  is  well  braced,  laterally  and  longitudinally,  and  in  good  .e- 

pair,  having  beau  but  recently   renewed.    The  cross  ties  are  6  by  8 
inches,  spaced  12  inches  apart,  and  the  track-stringers,  12  by  12  inches, 
30  feet  long ;  bents  in  this  trestle  being  15  feet  from  center  to  center. 
Bridge  No.  20,  At  Niles  the  first  structure  is  a  seven-panel  Howe  truss  bridge,  72 

NUes,Howe.    j^^j.    j^^^^       ^j^^    j^^^^.    gj^^p^g  ^j.^  g^    gi^    gj^   g  ^y   22   inches;   end 

main  braces,  7  by  10  inches,  and  tie  rods,  double,  14  inches  diameter. 
Floor  beams  are  6  by  14  inches,  four  per  panel.  Track-stringers,  8  by  10 
inches.    The  bridge  has  neither  ties,  nor  guard  rails. 

Niles,  Bridge  The  next  is  an  eight-j^anel  low  Howe  truss  bridge,  48  feet  long,  over 

"■    '      ^  '  the  track  of  the 

The  floor  beams  in  this  are  suspended.  They  are  6  by  14  inches, 
two  in  each  panel ;  track-stringers  are  8  by  10  inches,  and  the  bridge 
has  no  ties  nor  guard  rails.  The  track-stringers  and  other  parts  are 
affected  by  decay  in  many  places. 

Bridge  No.  22,  Adjacent  to  the  foregoing  is  a  two-span  Howe  truss  bridge,  240  feet 

river°Howe     long,  over  the  Mahoning  river.     The  first  span  contains  14  panels,  and 
truss.  the  second  ten,  each  being  10  feet  long.    The  bridge  rests  on  good  stone 

niasonr}'  abutments  and  a  stone  center  pier.  The  lower  chords,  which 
are  continuous  throughout  both  spans,  are  6,  6,  6,  6  by  14  inches, 
with  iron  packing.  The  end  main  braces  are  9  by  10  inches,  and 
the  tie  rods,  three  in  number,  are  two  2  inches,  and  one  11  inches  in 
diameter.  The  floor  beams  are  6  by  14  inches,  four  in  each  panel ; 
track-stringers,  8  by  11  inches.  There  are  four  broken  angle  irons.  In 
the  first  span  the  inner  piece  of  the  'lower  chord  in  the  second  panel 
south  of  the  center,  on  the  east  side,  has  a  fracture  extending  entirely 
across  the  top,  and  as  far  as  I  was  able  to  ascertain,  into  the  piece  to  a 
depth  of  more  than  two  inches.  A  careful  examination  of  the  lower 
surface  of  this  piece  gave  no  indication  that  the  fracture  referred  to  ex- 
tended through  the  piece,  and  could  not  be  due,  therefore,  to  a  tensile 
strain.    I  do  not  consider  this  as  weakening  to  any  dangerous  extent 
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the  bridge  in  which  it  was  found,  and  only  mention  it  that  it.  may  not 

appear  to  have  been  entirely  overlooked.  • 

The  trestle  approach  on  the  south  end  of  this  bridge  is  very  old, 
and  many  ot  its  parts  need  renewal.  The  ties  are  light,  6  by  6  inches, 
and  space  22  inches  from  center  to  center. 

My  examination  of  this  road  did  not  reach  south  of  this  point. 
Being  prevented  by  an  appointment  I  had  made  with  the  Superinten- 
dent of  the  Alliance  and  Lake  Erie  road,  from  continuing  the  inspection 
of  this  road  when  I  reached  Niles,  I  postponed  my  examination  of  the 
remaining  eight  miles  of  the  Painesville  and  Youngstown  road  from 
Niles  to  Youngstown,  and  have  not  since  been  able  to  reach  it  again. 
The  following  information  concerning  features  of  the  portion  of  the 
road  not  examined  by  me,  I  obtained  from  Mr.  J.  A.  Newcome,  Super- 
intendent, and  Mr.  Gilmore,  the  bridge  master : 

Ist.     Near  Niles;  Carleton  trestle,  70  feet  long.    Overhauled  in  part  Niles,  Carle- 
in  spring  of  1881.    Some  new  timbers  yet  to  be  put  into  it.  '"°  trestle. 

2iid,     Craiidoii   trestle,   about   200   feet   long,   and   20  feet  average  Crandon 
height.     Overhauled  and  renewed  in  July,  1879.  trestle. 

3d.     Curved   trestle,   south   of   Girard.     Overhauled,  renewed  and  oirard,  trestle, 
thoroughly  repaired  in  July,  1879. 

4th.     Four  Mile  Run,  trestle,  about  415  feet  long.    Overhauled  in  pourMile 
March,  1881.  Run,  trestle. 

5th.     Curved  trestle,  175  feet  long,  immediately  south  of  Four  Mile  curved  trestle. 
Run  trestle.    Overhauled  in  March,  1879.    Bents  and  bolsters  all  new. 

6th.     Wilson  trestle,  near  Youngstown,  about  200  feet  long.     Over- \yj]gQm|.ggjig 
hauled  in  June,  1879.    This  is  to  be  filled.  nem-  Youngs- ' 

7th.     Howe  truss  bridge  at  Youngstown,  100  feet  long.     In  good  jjowe  truss, 
condition,  said  to  be  the  best  on  the  road.  Youngstown. 

-A  special  report,  embodying  a  portion  of  the  information  contained  gp^cjai 
in  this  was  submitted  soon  after  my  inspection  ot  the  road,  and  is  now  report. 
on  file  in  the  Commissioner's  office. 

The  rolling  stock  of  the  road  is  in  very  bad  order.  At  date  of  my  RoUing  stock 
inspection  there  appeared  to  be  only  two  locomotives  in  serviceable 
condition.  The  repair  shops  in  Painesville  are  a  few  small  shed-build- 
ings, all  in  a  dilapidated  condition,  and  very  inadequately  equipped. 
Appearances  along  difl'erent  parts  of  the  road  indicate,  that  a  large 
amount  of  work  in  the  way  of  repairs  of  trestles  has  been  done  within 
a  recent  time,  and,  according  to  the  statement  of  the  officers  of  the  road, 
still  more  work  of  this  nature  is  in  contemplation,  as  fast  as  theaieces- 
sary  material  can  be  obtained. 

III.  Ohio  Centual  Railroad,  from  Toledo  to  Bush's  Station,  and  from 
Bush's  Station  to  Columbus.  Inspected  July  12  and  13,  and 
August  21  and  28. 

The  road  from  Bucyrus  northward  to  Toledo  is  in  course  of  comple-  Road  ted 
tion,  and  therefore  not  in  condition  for  reliable  report.  From  Bucyrus 
south  the  road  bed  is  good,  well  cared  for,  and  fairly  well  ballasted, — 
notwithstanding  the  fact  that  the  construction  and  completion  of  the 
new  portions  of  the  road  demand  almost  the  entire  attention  of  the 
management.  The  iron  is  heavy,  and  well  laid,  ties  good,  and  drains 
generally  open,  and  clear  of  rubbish,  or  being  opened. 

The  bridges  on  the  Toledo  line  are   all   new,  substantially   built  Bridge.?. 
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•  wooden  structures  of  the  Howe  truss  jjattern.    On  the  Columbus  branch 

are  two  wooden  Howe  truss  bridges  of  an  older  dale,  and  also  a  number 
of  short  span  wooden  bridges  of  other  p:  tterns 
Howe  truss  Not  including  the  long  j  ilo  bent  trestle  forming  the  approach  to  the 

&^M.  s.  R'y.'  passenger  depot  in  East  Toledo,  the  first  structure  going  southward  fr6m 
Toledo  is  a  Howe  truss  bridge  100  feet  iong  over  the  L.  S.  and  Al.  S.  K.  R. 
A  description  of  this  will  serve  for  every  other  bridge  of  its  kind  on  this 
road,  they  being  with  slight  modifications  of  dimensions  of  timbers,  due 
to  difference  in  length  of  span,  almost  exact  counterparts  of  e.ich  other. 
The  aVjutmeuts  supporting  this  bridge  are  oak  timber  pile  Ijents,  and 
consist  of  double  rows  of  piles,  with  rows  four  and  one-half  feet  from 
centers,  and  six  piles  in  each  row.  They  are  braced  laterally  with  two 
courses  of  3  by  10-inch  oak  planks,  spiked  to  each  pile.  The  caps  of 
these  bents  form  the  wall  plates  on  which  the  bridge  rests.  There  are 
eight  panels,  each  being  12  feet  6  inches  long.  Height  of  truss  is  twenty- 
three  feet.-  The  lower  chord  contains  four  pieces,  6,  7,^,7,  ti  by  14 
inches,  and  the  upper  chord  is  like  it,  except  that  its  depth  is  only  12 
inches.  End  main  braces  are  double,  9  by  11  inches,  and  end  tie  rods 
three  in  number,  each  two  inches  in  diameter,  and  upset.  Lower  and 
upper  lateral  braces  are  6  by  6  inches,  and  lateral  rods  1  inch  in  di- 
ameter. Floor  beams,  6  by  14  inches,  and  spaced  20  and  22  inches  from 
centers.  Track  stringers,  two  under  each  rail,  each  being  6  by  12  inches 
in  cross  section.  Ties  are  6  by  8  inches,  and  12  inches  apart.  A  4  by  6- 
inch  wooden  guard  rail  is  bolted  to  the  ties,  18  inches  outside  of  each 
rail. 
Portage  river,  In  the  bridge  over  Portaee  river,  south  of  Pemberville,  the  abut- 

berville.  ments  under  each  end  are  two  framed  bents,  supported  by  two  plumb 

and  two  batter  posts,  all,  including  sills  and  caps,  penectly  sound  oak 
timbers,  12  inches  square  in  cross  section.  The  same  is  the  case  in  the 
bridge  at  Broken  Sword.  In  the  bridge  at  Bucyrus  there  were  three 
broken  iron  angle  blocks.  In  the  bridge  at  Mt.  Gilead  a  counter  brace 
had  been  broken  by  an  aicident.  It  was  to  be  replaced  shortly.  In  the 
bridge  at  Marengo  an  end  post  was  missing.  The  bridge  at  GranviUe 
had  three,  and  the  one  over  the  canal  at  Millersport  one,  broken  angle 
irons. 
Trestles.  The  longest  trestles  on  the  road  are  the  pile  trestle  at  Toledo,  already 

mentioned,  the  approaches  to  the  bridges  at  McCutchenville,  Bucyrus, 
Mt.  Gilead,  Lincoln  Centre,  the  trestles  near  Baltimore,  Basil,  Sycamore, 
Georges  creek  and  Black  Lick. 
Truss  bridges         The  two  low  truss  bridges  between  Bush's  and  Basil  are  of  peculiar 
aniTBasif.  '^  construction,  and  can  not  well  be  described  without  diagrams.    They 
are  supported  on  good  stone  masonry  abutments,  are   entirely  new, 
sound,  and  well  built. 
Alumlcreek  The  Howe  truss  bridges  over  Alum  creek  and  Black  Lick  are  not  as 

ii?ck,  Howe.    ^®^^  built  as  like  structures  on  newer -parts  of  the  road.    They  appear 
to  have  proved  inadequate  for  the  service  required  of  them,  and  are 
now  being  overhauled,  and  substantially  strengthened  in  the  parts  found 
deficient. 
Trestle.  In  the  construction  of  trestles  on  this  road  a  certain  fixed  standard 

pattern,  prevails.    The  ruling  style  being  framed  timber  bents,  consisting 
of  two   vertical,  and   two  batter  posts,  which  rest  on  a  sill  that  is  some- 
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times  partly  buried  in  the  earth,  but  is  usually  on  or  even  slij-'litly  raised 
above  the  surface.  This  is  surmounted  by  a  cap,  which  supports  directly 
the  single,  12  by  Winch,  or  double,  6  by  14-iuch  track  stringers.  These 
bents  are  14  feet  from  centers.  The  ties  are  6  by  8  inches,  and  from  16 
to  20  inches  apart  from  center  to  center,  with  a  4  by  6  or  6  by  6-inch 
wooden  guard  rail  bolted  to  alternate  ties.  The  bent  timbers  are  uni- 
formly 12  inches  square  in  cross  section.  In  some  of  the  long  trestles  a  . 
system  of  lateral  bracing  is  being  introduced,  which  consists  of  two  6  by 
6-inch  timbers,  crossing  each  other  diagonally,  and  reaching  from  bent 
to  bent,  being  similar  in  application  to  the  lateral  braces  of  the  ordinary 
Howe  truss  bridges.  The  road  master  states  that  he  has  found  these 
very  effective  in  keeping  the  track  in  perfect  alignment,  wliere  other 
methods  of  lateral  bracing  have  proved  inefficient. 

The  completed  portions  of  this  road  are  already  in  good  condition,  General  con- 
and  there  appears  everywliere  a  manifest  tendency  to  make  it  a  road  '  '°°' 
that  will  take  a  high  rank  among  the  railroads  of  the  State,  as  rapidly 
as,  with  a  due  regard  for  non-interference  witli  its  already  heavy  traffic, 
this  can  be  done.  Even  now  a  number  of  trestles,  some  of  which  are 
scarcely  a  year  old,  are  being  filled  and  replaced  by  permanent  embank- 
ments, and  it  seems  quite  probable  that  this  course  will  be  continued 
with  the  majority  of  the  shorter  structures  before  any  of  them  yield  to 
decay,  and  as  soon  as  the  amount  of  opening  required  for  water  way 
can  be  determined  from  observation. 

IV.     Cleveland,  Painesville  and  Asmtabiila  Railway,    from  Becker 
avenue,  in  Cleveland,  to  the  town  of  Euclid. 

It  is  of  the  standard  gauge,  but  light  in  construction,  intended  only 
for  passenger  traffic,  being  a  suburban  railroad. 

A  low  Howe  truss  bridge,  at  Euclid,  is  old  and  in  a  dilapidated  con-  Sig'*^'  ^°^* 
dition.  Recent  renewal  of,  or  rather  additions  to,  its  lower  chords,  make 
it  reasonably  safe  for  the  present,  but  the  rapid  decay  of  the  upper 
chord  and  web  members  indicate  that  further  repairs  and  renewals  are 
desirable.  It  rests  on  good  stone  masonry  abutments.  The  floor  beams, 
track  stringers  and  ties  are  in  good  state  of  preservation.  There  are  no 
guard  rails. 

No.  1.  The  western  approach  to  the  above  bridge  is  a  28-span  No.  l,  west  ap- 
trestle,  whose  bents  are  16  feet  from  center  to  center.  The  bents  are  10 
by  10-inch  timbers,  consisting  of  sill,  cap,  one  center  plumb  and  two  ex- 
terior batter  posts,  braced  laterally  by  two,  2  by  10-inch  planks,  spiked 
to  posts,  and  longitudinally  from  bent  to  bent  in  same  manner.  The 
track  stringers  are  three  6  by  12-inch  pieces  under  each  rail.  The  ties 
3  by  6-inch  planks,  from  2  to  3  inches  apart.  There  are  no  guard  rails. 
Timbers  are  all  in  good  condition. 

No.  2.  The  next  structure  from  the  last  mentioned,  going  toward  No.  2. 
Cleveland,  is  a  2-span  bridge,  resting  on  stone  masonry  abutments  and 
intermediate  timber  bent  support.  Each  span  is  40  feet  long,  and  con- 
sists of  a  trussed  beam,  having  three  pieces,  each  6  by  12  inches,  trussed 
with  two  IJ-inch  irim  rods.  There  is  on  this  structure  a  light  inner  rail- 
road iron  guard  rail,  but  no  outer  one.  The  ties  are  3  by  6-inch  plank, 
placed  2  inches  apart. 

No.  3.     Following  the  last  named  is  the  Eddy  road  trestle,  contain-  No.  s,  trestle, 
ing  thirty-eight  spans,  each  being  16  feet  long.     It  is  similar  in  style  of 
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construction  and  dimensions  of  its  parts  to  the  trestle  at  Euclid,  except 
that  in  this  there  are  two  track  stringers,  each  H  by  14  inches.  It  has  no 
guard  rails.  A  number  of  caps  and  batter  post  gave  indications  of  de- 
cay, although  none  were  found  to  be  seriously  weakened. 

No.  4,  irestle.  No.  4.     One-mile  west  of  the  above  is  another  trestle,  containing  21 

spans,  each  being  16  feet  long.    In  style  of  construction  and  dimensions, 

■    of  various  pans,  it  is  a  counterpart  of  the  trestle  at  Euclid,  here  referred 

to  as  No.  1.    The  ties  are  3  by  8-inch  oak  planks,  placed  from  2*  to  3 

inches  apart.     It  has  no  guard  rails. 

No.  5,  trestle.  No.  5.    The  trestle  at  Oak  Grove,  which  has  thirty-six  16-feet  spans. 

Oak  Grore.  crosses  a  deep  ravine.  It  is  at  its  maximum  thirty-three  feet  high. 
There  are  under  each  rail  three  6  by  14-inch  track  stringers,  and  the 
bents  are  double  braced,  laterally  and  longitudinally.  The  ties  are  8  by 
3-inch  oak  plank,  and  there  are  no  guard  rails. 

No.  6.  No.  6.     With  a  slight  exception,  noted  in  trestle  No.  3,  the  material 

in  all  structures  on  this  road  are  in  good  condition,  and,  except  in  case 
of  the  ties,  which  are  too  light  to  sustain  the  wheels  in  case  of  derail- 
ment, are  of  sufficient  strength  for  the  very  light  service  required.  The 
entire  absence  of  guard  rails  on  all  the  trestles  will  be  noticed.  There  is 
no  protection  whatever  in  case  of  derailment,  and  an  accident  of  this 
nature  occurring  on  any  of  these  trestles  must  inevitably  be  productive 
of  serious  injury  to  persons  on  the  cars,  especially  if  it  should  occur  on 
the  Oak  Grove  trestle,  where  the  train  would  fall  from  a  height  of  thirty- 
three  feet. 

Rolling  stock.  The  rolling  stock  of  the  road  is  a  very  light  locomotive  of  peculiar 
construction,  and  two  passenger  coaches,  with  seats  arranged  as  in  the 
ordinary  street  car,  longitudinally  along  the  sides.  Trains  run  at  a  low 
rate  of  speed,  are  kept  well  in  hand,  and  stop  at  any  point  on  the  road 
to  discharge  or  take  up  passengers.  There  is  also  one  platform  freight 
car  used,  as  I  was  informed,  principally  for  the  purpose  of  hauling  sup- 
plies of  fuel  for  the  road.  There  is  a  small  station  liouse  at  the  Becker 
avenue  terminus,  also  a  car  shed  with  facilities  for  sheltering  cars  and 
engines,  and  making  ordinary  light  repairs. 

V.  Chagrin  Falls  and  Southern  Railroad,  from  Solon,  a  station  on 
the  Mahoning  branch  of  the  N.  Y.,  P.  &  O.  Railroad,  to  Chagrin 
Falls. 

This  is  a  narrow  gauge  road,  five  miles  long.  The  road-bed,  ties 
and  rails  are  in  very  bad  repair.  Until  very  recently  there  was  no  bal- 
last on  any  part  of  the  road,  and  this  want  is  now  being  supplied  in  part 
by  filling  in  the  ties  between  rails  with  sand  and  earth.  At  date  of  my 
inspection  the  weather  had  been  very  dry  tor  several  weeks,  but  from 
indications  there  was  nothing  to  discredit  the  statement  of  a  person  con- 
nected with  the  road,  who  informed  me  that  in  the  low  places  on  the 
road  the  car  wheels,  during  the  wet  season,  ran  in  the  mud  to  a  depth 
of  from  three  to  six  inches.  Instead  of  turning  the  water  away  from 
the  roadbed  it  is  held  in  by  a  peculiar  systeta  of  banking  up  the  ties, 
adopted  on  some  portions  of  the  road,  the  earth  for  this  purpose  being 
taken  from  the  road-bed  between  the  rails. 

A  special  report  having  been  submitted  on  this  road  at  the  date  of 
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my  inspection,  the  subject-matter  therein  referred  to  will  not  be  further 
noticed  here. 

Th^e  is  on  this  line  of  road  only  one  truss  bridge.     It  is  a  wooden,  ijridge. 
modified  Bollman  truss  of  fifty  feet  span,  crossing  the  Chagrin  river.     It 
rests  on  stone  masonry  abutments.     Its  timbers  are  in  good  condition. 
One  truss,  owing  to  defective  adjustment,  probably,  is  sprung  a  few 
inches  out  of  line. 

Near  Chagrin  Falls  is  a  well  built  two-arch  stone  masonry  viaduct,  stone'"archI'  "' 
over  a  public  highway. 

All  other  structures  are  wooden  trestles,  of  a  uniform  style  of  con-  ti^sUe^? 
struction,  bents  being  twelve  feet  from  centers,  framed,  with  sill,  two 
vertical  and  two  batter  posts,  surmounted  by  a  cap,  and  a  single  12  by 
14-inch  track-stringer  under  each  rail.  The  substitute  for  ties  on  trestles 
and  bridges  on  the  entire  road  is  a  2  by  6-inch  board,  fastened  to  the 
track-stringers,  if  fastened  at  all,  by  the  iron  spike  which  holds  the  rail 
in  place.  These  ties  are  generally  loose,  and  warped  out  of  shape,  and 
are  in  many  places  two  feet  apart.  There  is  not  a  vestige  of  a  guard  rail 
on  any  part  of  the  road. 

VI.     The  Alli.^nce  and  L.^ke  Erie  Railroad,  from  Alliance,  Ohio,  to 
Phalanx,  Ohio. 

A  narrow  gauge  road  connecting  Alliance,  on  the  Pittsburgh,  Fort 
Wayne  anil  Chicago  Railway,  with  Phalanx,  a  station  on  the  Mahoning 
branch  of  the  N.  Y.,  P.  &  O.  Railroad.  The  line  is  twenty-five  miles 
long. 

As  regards  grade  of  the  road-bed  it  follows  to  a  great  extent  the  Road-bed. 
natural  surface  of  the  country  over  which  the  road  passes.  Until  very 
recently  there  was  no  ballast  on  any  part  of  the  road,  owing  to  the 
difficulty  of  obtaining  any  suitable  material  for  this  purpose  on  or  in 
the  vicinity  of  the  line.  Ties  are  in  fairly  good  condition,  but  many 
broken  ones  were  found.  The  iron  rail  is  light,  and  very  much  out  of 
surface  and  alignment,  and  gives  indication  of  the  unusual  wear  and 
strain  to  which  it  is  subjected  by  rea.son  of  the  rough  and  unsubstantial 
character  of  the  road-bed. 

No.  1.  Beginning  at  Alliance,  and  going  toward  Phalanx,  the  first  £"'3;^°°''*° 
structure  is  a  wooden  Howe  truss  bridge,  crossing  the  Mahoning  river. 
It  is  of  the  usual  pattern,  except  that  it  has  no  end  posts,  and  is  76  feet 
long.  The  lower  chords  consist  of  three  pieces,  .5,  6,  5  by  12  inches,  with 
wooden  clamps  or  packing  block  let  into  the  chord  timbers  to  the  un- 
usual depth  of  2J  inches.  The  floor  beams  are  5  by  12  inches,  22  to  24 
inches  apart,  and  there  are  two,  5  by  12-inch  track-stringers  under  each 
rail.  Ties  are  5  by  7  inches,  and  spaced  18  to  20  inches  from  centers. 
There  are  no  guard  rails.  The  bridge  is  said  to  have  been  built  in  187.5, 
but  looks  much  older.  Although  light  in  construction,  and  apparently 
beginning  to  suffer  from  age  and  decay,  a  careful  examination  disclosed 
HO  specific  points  of  weakness  anywhere  in  this  bridge. 

No.  2.  Following  this  about  two  miles  from  Alliance  is  the  Hartzell  ^esUe^"*^*^ 
trestle ;  ten  spans,  of  fourteen  feet  each  from  centers  of  points  of  support. 
The  vertical  and  batter  posts  are  8  by  8  inches  in  cross  section ;  sills  and 
caps,  10  by  12  inches.  Track-stringers  are  10  by  12  inches,  there  being 
one  under  each  rail.  Every  bent  is  double  cross  or  X-braced  laterally, 
and  eight   courses  of  6  by  6-inch  longitudinal  horizontal  braces  extend 
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throughout  the  entire  length  of  the  trestle.  Ties  are  5  by  7  inches,  and 
20  inches  from  center  to  center.  There  are  no  guard  rails,  and  the  ties, 
owing  to  the  short  distance  they  extend  over  the  trestle  outsid*  of  the 
rails,  as  well  as  on  account  of  their  distance  apart,  would  afford  no  pro- 
tection to  a  train  in  case  of  derailment. 

No.  3,  trestle.  No.  3.     About  three  miles  further  on  is  a  twelve-span  trestle,  with 

"boxed"  plumb  and  batter  posts,  its  bents  being  24  feet  from  centers. 
There  are  two  6  by  16-inch  track-stringers  under  each  rail,  which  are 
trussed  with  a  IJ-ineh  iron  rod.  The  truss  rods  are  anchored  in  iron 
castings  placed  over  the  joints.  The  stringers  rest  on  8  by  14inch 
corbels,  which  are  8  feet  long.  Post,  sill  and  cap  timbers  are  double, 
4  by  9  inches  in  cross  section.  Bents  are  braced  laterally  by  means  of 
two  (an  upper  and  a  lower)  set  of  double  cross  or  X-braees,  which,  how- 
ever, are  only  spiked,  and  not  bolted  to  posts,  caps  and  sills.  Four 
courses  of  longitudinal  ti  by  6-inch  timbers  extend  horizontally  from  end 
to  end  of  the  trestle.  These  are  bolted  to  the  vertical  and  batter  posts, 
and  are  kept  from  sagging  by  being  suspended  from  or  supported  by  a 
system  of  light  iron  rods,  a  peculiar  .arrangement  which  I  did  not  find 
anywhere  else.  The  timbers  in  this  work  are  .souml,  and  the  structure 
is  of  sufficient  strength  to  support  any  weight  which,  in  the  course  of 
ordinary  traffic  on  this  road,  can  come  upon  it.  As  in  case  of  other 
similar  works,  however,  no  provision  has  been  made  for  security  in 
case  of  accidents  to  a  train  while  passing  over  it,  there  being  no  guard 
rails  notwithstanding  the  fact  that  the  ties  are  light,  short  and  too  far 
apart  to  affort  protection  to  a  train  in  case  of  derailment.  The  maximum 
height  of  this  trestle  is  35  feet. 

No.  4,  trestle.  No.  4,  the  next  structure,  is  a  trestle  and  2-span  wooden  Howe  truss 
deck  bridge,  over  the  Mahoning  river,  about  8  miles  from  Alliance.  The 
length  of  the  entire  work  is  580  feet.  The  trestle  is  in  style  of  construc- 
tion and  dimension  of  its  several  parts  like  No.  3,  above  described.  The 
bridge  rests  on  stone  masonry  abutments  and  center  pier.  Each  span 
contains  8  panels  each,  measuring  9  feet  4  inches  in  length.  Height  of 
truss  is  19  feet,  and  wMth  out  to  out,  10  feet.  Floor  beams  are  6  by  12 
inches,  four  per  panel,  and  track  stringers,  5  by  12  inches,  two  under 
each  rail.  There  are  at  present  no  guard  rails  on  any  part  of  the  bridge 
or  trestle,  and  questions  already  raised  as  regards  insecurity  in  case  of 
accidents  to  trains,  in  reference  to  other  structures  on  the  road  apply 
equally  to  this. 

No.  6,  trestle.         No.  5,  is  a  trestle  on  pile  bents  near  Palmyra.     It  is  700  feet  long. 

Palmyra.  There  are  four  white  oak  piles  to  each  bent,  which  are  surmounted  by  a 
cap  and  an  8  by  10-inch  corbel,  on  which  rest  the  10  by  12-inch  track 
stringers.  The  bents  are  14  feet  from  center  to  center,  except  one  near 
the  northern  extremity,  in  which  the  span  is  24  feet  between  points  of 
support.  In  this  the  track  stringers  are  double  6  by  16-inch  trussed 
beams,  supported  on  stone  abutments.  Ties  on  this  trestle  are  5  by  7 
inches,  and  22  inches  from  center  to  center.  There  are  no  guard  rails 
on  any  part  of  it,  otherwise  the  structure  is  in  good  condition,  with  the 
exception  of  some  of  the  piles  which  are  decayed,  thus  far  through  the 
sap  wood  only. 

Trestles.  Following  this,  are  the  ".Tom  Wood  "  trestle,  13  spans,  of  16  feet 

each  ;  the  "  Pritchard  "  trestle,  10  spans,  of  16  feet  each  ;  the  "Roberts" 
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trestle,  7  spans,  of  16  feet  each  ;  the  "  North  Mahoning  "  trestle,  45 
siians,  16  feet  each  ;  the  "  Humphrey  "  trestle,  10  spans,  of  16  feet  each, 
an'l  finally,  a  10-span  trestle  near  Brnceville.  All  these,  except  the  last, 
are  pile  trestles,  similar  in  style  of  construction,  arrangement  and  dimen- 
sions of  their  several  parts,  to  the  work  above  referred  to  as  No.  5,  and 
situated  near  Palmyra.  In  all  of  them,  with  the  exception  of  decayed 
sap  wood  at  the  bottom  of  piles,  the  timbers  are  sound.  None  of  them 
are  provided  with  guard  rails.  In  the  "Humphrey"  t.estle  there  are 
onlv  thiee  piles  in  each  bent  instead  of  four,  as  in  nil  the  others. 

It  is  plainly  evident  that  the  present  management  during  the  few  Management, 
months  it  has  had  control  of  the  road,  has  infused  some  life  into  it,  and 
recuperated  it  from  the  stagnation  toward  which  it  was  tending.  It  is 
beginning  to  rise  up  out  of  the  mud  which  had  almost  submerged  it  out 
of  sight.  A  coal  branch,  about  half  a  mile  long,  built  to  a  newly 
opened  coal  mine,  near  Palmyra,  will  add  materially  to  its  resources. 
New  rails,  good  ballast,  and  ordinary  provisions  of  guard  rails,  and 
strong,  closely  laid  ties  on  its  bridges  and  trestles  are  essential  for  secur- 
ity of  passengers  and  train  employes  on  this  ro:id. 

VII.  The  Columbus,  Mt.  Vernon  and  Delawabe  Railroad,  from  Hud- 
son to  Columbus,  O.,  through  Akron,  Millersburg  and  Mt. 
Vernon. 

Its  length  is  one  hundred  and   forty-four  miles,  singie   track  and 
standard  gauge. 

Road  bed  Generally  good  and  fairly  well  drained,  excejit  in  some  Road  bed. 
of  the  deep  cuts  t'lrough  the  hilly  portions  of  Holmes  county,  where 
washings  from  side  slopes  have  filled  the  ditches  in  many  places  to  a 
level  with  the  top  surface  of  the  ties.  This  appeared,  however,  to  be 
only  a  temporary  local  fault,  which  a  few  weeks'  work  of  section  men 
later  in  the  season  would  correct.  The  best  pan,  of  the  road  was,  in  my 
judgment,  between  Orrville  and  Killbuck.  Fences  are  wanting  alto- 
gether in  but  few  places,  but  are  not  anywhere  well  kejrt  up.  Ties,  at 
date  of  inspection,  were  in  very  bad  condition.  The  suuimei's  work  of 
replacing  those  broken  and  decayed  had  just  commenced.  Later  in  the 
season  a  casual  passage  over  the  road  showed  a  decided  improvement 
in  this  respect,  even  when  a  portion  only  of  the  new  ties  had  been  put 
in  position. 

The  rail,  from  Hudson  to  Millersburg,  is  miserablv  bad,  except  in  Ran. 
occasional  sections  aggregating  about  five  miles  in  length,  where  new 
rail  has  been  laid,  principally  on  curves  and  over,  and  on  approaches  to, 
trestles  and  bridges.    The  rail  on  the  division  from  Killbuck  to  Colum- 
bus is  much  better  than  on  other  parts  of  the  road. 

SlructareH.  With  one  exception,  there  are  on  this  road  more  bridges  structure 
and  trestles  than  on  any  other  road  in  the  State.  Between  Hudson  and 
Akron  there  is  one  tine  stone  arch  bridge,  strong  and  in  good  repair. 
Between  Hudson  and  Killbuck  there  are  in  addition  twenty-three 
wooden  bridges  and  trestles,  all  short — bridges,  from  fifty  to  eighty  feet 
span,  and  trestles,  from  thirty  to  one  hundred  and  thirty  feet  long,  ex- 
cept the  one  about  two  miles  north  of  Marshallville,  which  is  1,410  feet 
long.  The  bridges  are  all  of  the  Howe  (half  or  "  pony  ")  truss  jjattern, 
strongly  built  originally,  but  weakened  by  age  and  decay.  Their  average 
age  is  seven  to  nine  years.     In  all  these  structures  any  immediate  danger 
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has  been  guarded  against,  by  placing  under  each  one  or  two  bents, 
which  afford  additional  points  of  support  and  reduce  the  clear  span  in 
most  cases  to  less  than  thirty,  and  I  believe,  in  none  exceeding  forty 
feet. 
M^es'tle""""'^  The  Marshallville  trestle,  already  referred  to,  is  strong  and  well  built, 

with  timbers  in  excellent  preservation  The  road  over  it  is  on  a  4J  de- 
gree curve.  It  is  in  the  usual  style  of  construction,  the  sills  being  above 
ground.  There  are. two  plumb  and  two  batter  posts,  and  caps  and  cor- 
bels, all  10  by  12-inch  oak  timber-s,  and  the  sills  are  12  by  12  inches. 
There  are  two  7i  by  14-inch  track  stringers  under  each  rail.  Ties  are 
from  8  to  10  inches  apart,  and  12  feet  long,  and  a  wooden  guard  rail  or 
ribbon  piece  is  bolted  to  them  10  inches  outside  of  the  rails. 
Killbuck.  j^^  Killbuck  station  are  bridges  numbered  by  the  railroad  company 

26  and  27.  Number  2H  is  a  queen-post  truss  bridge  80-feet  span  origin- 
ally, but  reduced  one-half  by  a  strong  bent  under  its  middle  point.  It 
is  the  northern  apjiroach  to  bridge  No.  27,  which  is  a  strongly  built 
Howe  truss,  1(50  feet  clear  span,  resting  on  good  stone  abutments.  It  is 
materially  affected  by  decay  of  its  chords  and  web  members,  and  this, 
together  with  the  shock  to  which  it  is  subjected,  by  reason  of  being  a 
part  of  the  arc  of  a  curve  formed  by  the  track  in  crossing  it,  suggests  the 
necessity  of  re-enforcing  it  soon.  A  careful  examination  disclosed  no 
signs  of  yielding  or  specific  points  of  weakness.  The  bridges,  numbered 
Bridges 28and  28  to  36,  inclusive,  and  situated  between  Killbuck  and  a  point  about  3 
miles  from  Summit  Siding,  are  all  short  single  span  stringer  and  low 
queen-post  trusses,  except  the  one  at  Black  Lick  station,  which  is  a  half 
Howe  truss.  With  the  exception  of  the  last  mentioned,  they  are  all  in 
good  condition ;  two  are  now  undergoing  reconstruction.  The  Black 
Lick  bridge  is  old  and  much  decayed.  Its  original  clear  span  was  84  feet, 
but  this  has  been  reduced  to  about  60  feet,  by  placing  under  it  two  bents 
10  feet  from  each  abutment. 
Bridge  No.  37.  Bridge  No.  37,  about  2.1  miles  south  of  Black  Lick,  is  the  first  of  the 

Lick'' "' ^''"'''  ^'"'^  trestles.  It  is  670  feet  long,  on  a  curve  which  I  calculated  approxi- 
mately at  30  degrees,  and  its  maximum  height  is  66  feet.  The  bents  are 
24  feet  from  center  to  center,  and  consist  of  double  tiers  of  plumb  and 
butter  posts — two  |)lumb  and  four  batter  posts  in  the  lower,  and  two 
plumb  and  two  batter  posts  in  the  upper  tier.  All  principal  post  tim- 
bers, sills  and  caps  are  12  by  12  inches,  oak.  Four  courses  of  6  bj'  12-inch 
•  longitudinal  horizontal  beams,  bolted  to  the  plumb  and  batter  posts  at 

each  bent,  extend  throughout  the  entire  length  of  the  structure.  Longi- 
tudinal incline<l  braces  reach  from  a  point  half-waj'  up  on  the  vertical 
posts  to  a  suspended  cap  half-way  between  the  bents,  thus  giving  an 
additional  point  of  support  to  the  track  stringers.  These  are  double  un- 
der each  rail,  each  being  8  bv  16  inches,  resting  on  corbels  8  feet  long. 
The  corbels  are  8  by  17  inches.  Ties  are  6  by  8  inches,  12  feet  long  and 
18  inches  from  centers.  A  wooden  guard  rail  is  bolted  to  the  ties  about 
10  inches  outside  of  rails.  Timbers  are  all  sound,  and  entire  structure 
appears  to  be  under  good  supervision  and  well  cared  for.  When  taking 
into  consideration  the  unusual  height  of  this  trestle  and  the  additional 
fact  that  it  is  on  a  curve,  the  lateral  braces  are  not,  in  my  judgment, 
quite  adequate  for  sustaining  the  strains  likely  to  come  upon  them  un- 
der extraordinary  circumstances  or  combination  of  circumstances  that 
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might  arise,  such  as  a  heavy  freight  train  running  over  the  trestle  at 
very  high  speed  during  a  severe  windstorm.  All  trains  are  required  to 
pass  this  structure  at  a  speed  not  exceeding  six  miles  per  hour,  and  as 
far  as  I  had  occasion  to  observe,  this  rule  was  strictly  adhered  to  by  train 
men.  At  the  same  time,  I  am  of  the  opinion,  that  a  departure  from  this 
rule  would  strain  the  structure  beyond  the  point  of  absolute  safety,  by 
causing  vibrations  that  would  ultimately  tend  to  weaken  it. 

Bridge  No.  38,  about  one  mile  beyond  (south)  the  above,  is  like  No.  Ko.  38. 
37  just  described  in  every  respect,  except  that  it  is  only  about  50O  feet 
long. 

Bridges  39  and  40,  between  Summit  Siding  and  Gann,  are  high  Hos.  39and  40. 
trestles,  118  and  184  feet  long,  respectively,  and  similar  in  style  of  con- 
struction to  like  structures  already  described.  In  each  the  timbers, 
especially  the  bottoms  of  plumb  and  batter  posts,  are  weakened  by  de-. 
cay.  Both  are  to  be  renewed  shortly,  and  timbers  for  this  purpose  are 
already  on  the  ground. 

No.  41  is  a  low  (18  feet  vertical  height)  trestle,  1,140  feet  in  length.  No.  41. 
It  was  originally  built  with  bents  24  feet  apart  and  inclined  longitudinal 
braces,  extending  from  the  foot  of  batter  posts  to  points  half-way  be- 
tween bents,  as  already  described  in  bridge  No.  37,  but  these  have  within 
late  years  been  taken  out  and  well  built  framed  bents  put  in,  so  that  the 
clear  span  between  supports  is  now  less  than  12  feet,  with  sills  that  were 
originally  adapted  to  the  old  style  of  structure.  In  other  respects,  as  re- 
gards manner  of  construction,  arrangement  and  size  of  timbers,  this 
trestle  corresponds  with  those  previously  described.  On  account  of  de- 
cay and  age  the  old  set  of  supports  will  have  to  be  renewed  very  soon. 

No.  42,  at  Gann,  is  a  half  Howe  truss  bridge,  over  a  mill-race.     It  is  No.  42,  Gann. 
about  60  feet  long,  old,  and   very  much  decayed,  but  adequately  sup- 
ported by  a  framed  bent  near  each  end. 

No.  43  is  a  trestle  of  the  usual  style  on  this  road,  which  connects  „     <.,  .     .i 
•'  '  No.  43.  trestle. 

No.  42  with  the  large  bridge  over  Mohican  creek,  which  is  number  44,  No.  44,  Howe 

and  is  a  two-span  Howe  truss  bridge,  each  span  being  160  feet,  and  the 
total  length  of  the  structure,  335  feet.  It  is  a  strong,  well  built  structure, 
strengthened  tiy  wooden  arches,  20  inches  deep  by  65  inches  wide. 
The  lower  chords  are  6,  8,  8,  6  by  1.5  inches.  I  found  three  broken  angle 
blocks.  The  timbers  appear  strong  and  sound,  and  from  a  careful  exami- 
nation I  gained  the  impression  that  for  its  age  this  was  the  best  pre- 
served bridge  on  the  road. 

Nos.  45  and  46,  between  Gann  and   Danville,  are  high  trestles  with  Nos.  45  and  46. 
double  tiers  of  plumb  and  batter  posts  at  their  highest  parts.    They  are 
similar  in  construction  to  No.  37  and  38,  and  workmen  were,  at  date  of 
inspection,  engaged  in  overhauling  and  renewing  both  structures.    Each 
is  about  500  feet  long. 

Nos.  50,  51,  52  and  53  are  single-span  Howe  truss  bridges,  between  nos.  so,  51,52 
Danville  and  Gambler,  the  last  mentioned  being  100  feet  span,  the  others  """^  ^^'  Howe. 
130  feet.     In  each  of  these  the  chords  and  web-members  are  more  or 
less  decayed,  as  are  also  the  wall  plates.    The  stone  masonry  of  abut- 
ments is  in  excellent  condition. 

Nos.  54  and  55,  two-span  wooden  arch  Howe  truss  bridges,  each  294  nos.  54  and  55. 
feet  long,  are  situated,  the  first  at  Gambler,  and  the  last  mentioned  about 
half  way  between  Gambler  and  Mt.  Vermin.     They  are  similar  in  style 
of  construction,  and  dimension  of  parts  to  bridge  No.  44  at  Gann. 
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No.  57,  Pratt  No.  57  is  a  two-span  iron  Pratt  truss  bridge,  built  by  the  Keystone 

Bridge  Co.  in  1872.  The  spans  are  160..^  feet  each,  from  centers  of  end 
pins.  It  rests  on  good  stone  masonry  abutments,  and  stone  masonry 
center  pier.     The  bridge  spans  the  Vernon  river  at  Mt.  Vernon. 

fra^,'  ^°^^^  No.  59  is  a  wooden  Howe  truss  bridge,  lietween  Mt.  Vernon  and 

Bangs  It  rests  on  good  stone  masonry  almtments,  but  is  only  6  feet 
above  low  water  mark  of  the  stream  which  it  crosses. 

Therp  are  a  number  of  smaller  half  truss  and  stringer  bridges,  be- 
tween Mt.  Vernon  and  Sunbury,  which  are  being  repaired  and  over- 
hauled, and  cannot  therefore  be  fully  reported  upon  here.  The  bridges 
from  Sunbury  to  Columbus,  and  on  other  parts  of  this  road,  have  been 
specially  reported  on,  and  are  not  again  I'eferred  to  here.  Nearlj'  all  of 
them  are  at  this  time  undergoing  reconstruction  and  repair.  The  fact 
that  nearly  all  these  wooden  bridges  and  trestles  date  from  the  original 
construction  of  the  road,  in  1872  to  1874,  makes  it  app.ircnt  that  tljey 
have  reached  the  end  of  their  effective  service  almost  simultaneously, 
and  this  has  brought  upon  the  road  an  unusually  heavy  burden  for 
their  repair  and  reeonstructioii  during  the  present  and  past  year.  There 
is,  however,  abundant  vitality  in  the  road  and  its  management  to  carry 
it  over  this  crisis  and  evidence  in  the  work  now  under  way  in  this 
direction,  that  it  will  be  accomplished  in  due  time. 
Special  report.  xhe  special  reports,  furnished  at  a  prwius  date,  contain  detailed 
information  on  many  structures  only  referred  to  in  a  general  way  here. 
Many  of  the  bridges  not  described  in  detiiil  are  those  which  are  marked 
for  early  renewal  and  rcconsiructiou,  and  may  therefore  be  out  of 
existence  or  greatly  changed  before  this  report  is  published. 

Note.  Note. — In  corroboration  of  the  views  expressed  in  the  above  report 

by  the  Special  Inspector,  in  reference  to  the  intention  of  the  manager 
of  the  Cleveland,  Mt.  Vernon  and  Delaware  road,  to  bring  its  condition 
up  to  every  reasonable  requirement  of  safety,  the  following  letter  from 
the  General  Superintendent  is  published.  By  reference  to  the  special 
reports  on  file  in  this  office,  it  appears  that  all  points  of  criticism,  relating 
to  the  condition  of  bridges,  are  covered  by  the  new  structures  which  the 
General. Superintendent  states  are  in  part  built,  and  in  part  under  con- 
tract. The  faults  pointed  out  in  condition  of  track  would  aliso  appear  to 
be  met  by  the  2,000  tons  (about  twenty-two  miles)  of  new  rail  already 
laid,  and  the  additional  2,000  tons  expected  to  be  put  down  : 

Akron.  Ohio,  Fibrtianj  3.  1SS2. 
Hon.  H.  Sabine,  Commissioner  of  Jiaitroads  and  Tflrgrnplis,  Cohtvibiis,  0  : 

Deak  Sik:  Yuur  favor  of  the  24Ui  \ilt.  reached  my  office  at  a  lime  wluii  I  was 
absent.    Consequentl.v  my  reply  has  been  unavnidably  dela.ved. 

I  am  much  obliged  to  you  for  calling  my  attention  to  the  rcqniremenls  of  your 
department.  As  you  trnly  remark,  I  have  not  been  aware  of  the  delinquencies  of  the 
past  management.  I  cau  assure  yon  Ihat  I  will  make  up  for  them  in  any  way  in  my 
power. 

AS  you  refer  more  particularly  to  the  condition  of  thn  bridges  and  trestles  on  this 
road,  I  will  state  what  is  being  done  toward  their  renewal. 

We  have  under  conlrn,ct  with  the  Smith  Bridge  Co,,  Toledo,  ihe  following  brilgi  .s  ; 

Ko.  .5.S.  Over  Dry  creek,  two  miles  south  of  Mt.  Vernon,  52  feet. span,  iron  riveted, 
plate  girder. 

No.  tiO.    South  of  Mt.  Vernon,  over  Dry  creek,  107  feci  span,  Howe  truss,  while  pine. 

No.  *i2.    South  of  Mt.  Vernon,  over  Dry  creek,  107  feet  span.  Howe  truss  white  T>ine. 

No.  90.  At  Galenn,  91)  feet  span,  deck  bridge,  over  Little  Walnut  creek,  Howe  tru&«, 
white  pine. 
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No.  91.  Over  Wghway,  Galena,  and  over  Little  Walnut  eroek,  48  feet  span,  iron 
riveted,  plate  girder. 

No.  107.  Over  Alum  creek,  west  of  Westerville,  166  feet  span,  Howe  truss,  white 
pine. 

In  order  to  more  fully  answer  your  inquiries,  I  have  had  the  progress  of  this  work 
examined  this  week.  I  also  sent  for  Mr.  Smith,  the  head  of  tlie  Smith  Bridge  Co.,  who 
met  me  at  Akron  Wednesday  evening  ;  and  from  what  he  says,  and  from  my  own  ob- 
eervation,  I  think  I  can  confidently  say  that  all  the  bridges  under  this  contract  will  be 
finished  within  a  few  weeks. 

We  have  also  under  contract  with  the  Cleveland  Bridge  and  Car  Works  the  follow- 
ing bridges : 

No.  6.    Over  canal  south  of  Akron,  56  feet  span,  riveted  iron  girder. 

No.  9.    Chippewa,  52  feet  span,  riveted  iron  girder. 

No.  16.    Over  Salt  creek,  46  feet  span,  riveted  iron  girder. 

No.  26.    Killbuck,  two  spans,  each  43  feet,  riveted  iron  girder. 

No.  27.    Killbuck,  IGO  feet  span,  Howe  truss. 

No.  35.    Black  creek,  84  feet  span,  Howe  truss. 

No.  42.    Mill-race,  46  feet  span,  riveted  iron  girder. 

No.  44.    Mohican,  two  spans,  167  feet  each,  Howe  truss. 

No.  50.    Jelloway,  132  feet  span.  Howe  truss. 

No.  51.    Jelloway,  130  feet  span,  Howe  truss. 

No.  52.    .lellowiiy,  130  feet  span,  Howe  truss. 

No.  53.    Scbenck,  111  feet  span,  Howe  truss. 

No.  54.    Owl  creek,  two  spans,  147  feet  each,  Howe  truss. 

No.  .W.    Owl  creek,  two  spans,  145  feet  each,  Howe  truss. 

A  good  deal  of  work  has  already  been  clone  by  the  contractors  under  the  foregoing 
contract,  and  we  have  made  them  considerable  cash  advances  upon  engineer's  esti" 
mates.  It  would  take  rae  some  little  time  to  give  you  full  particulars  of  the  exact 
present  condition  of  the  work  under  this  lasl-named  contract.  I  am  going  to  Cleve- 
land to-day,  partly  for  the  purpose  of  seeing  these  contractors  and  pressing  forward 
their  work,  which,  according  to  the  terms  of  the  contract,  should  have  beeji  finished 
before  this  date.  But,  owing  to  difficulty  in  getting  material,  we  have  thought  it  fair 
and  right  to  allow  them  a  little  time. 

I  may  further  sny  that  we  are  putting  additional  bents  under  a  ntimber  of  long 
spans  in  bridges,  which  are  not  embraced  in  the  foregoing  brief  account. 

I  have  recently  employed  the  seivices  of  a  thoroughly  practical  bridge  builder 
who  is  now  giving  his  time  to  the  In-xpection  and  lepair,  with  company's  force,  of  other 
bridges  than  those  under  contract.  It  is  the  intention  of  this  company  to  commence,  as 
soon  as  spring  opens,  to  till  a  great  many  of  the  longer  trestles.  For  this  purpose  we 
are  contracting  for  the  early  delivery  of  a  steam-shovel,  which  we  expect  to  put  at  work 
by  next  March,  and  keep  constantly  going  through  the  spring,  summer  and  fall. 

As  regards  the  conoitlou  ot  our  track  generally,  I  may  state  tiiat,  since  last  sum- 
mer, some  two  thousand  tons  of  steel  rails  have  been  put  into  the  main  truck.  I  am 
now  having  a  good  deal  of  repair  iron,  which  is  in  tolerably  fair  condition,  put  in  track 
in  place  of  worn  out  rails.  I  am  promised  by  our  president  some  two  thousand  tons 
more  .steel  rails,  fur  delivery  in  the  spring,  and  when  these  are  put  in  the  track  we 
shall  have  a  very  much  improved  road. 

Should  you  desire  any  more  explicit  information,  I  shall  esteem  it  a  favor  if  you 
will  call  upon  me  for  particulars,  and  I  will  take  special  pains  to  make  my  reports  to 
your  department  full  and  satisfactory  at  all  times. 
I  am,  dear  sir,  very  truly  yours, 

N.  MoNS.iRUAT,  Qeiieral  Superintendent. 

VIII.  Cleveland  and  Maeiktt.v  Railroad,  from  Marietta  to  Canal 
Dover.  Inspected  July  30,  21  and  22,  and  again  at  New 
Comerstown  August  5,  1881. 

This  road  was  begun  in'  1870  at  Marietta,  and  completed  in  1871  to 
a  point  about  35  miles  north,  the  remainder,  to  Canal  Dover,  being  built 
in  1873  and  1874,  and  completed  in  1875.  From  Marietta  to  New  Comers- 
town  it  follows  the  winding  course  of  two  creeks,  pierces  three  high 
ridges  by  means  of  tunnels,  and  crosses  one,  between  Kimbolton  and 
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Post  Boy  Station,  by  passing  over  the  Summit  with  a  "switch  back." 
The  natural  diffieullies  in  the  way  of  railroad  construction  presented  by 
the  portion  of  the  State  through  which  this  road  passes,  though  not 
exceedingly  great  at  anj'  one  place  in  comparison  with  those  found  in 
mountain  regions,  are  nevertheless  formidable,  and  continuous  from 
Marietta  to  New  Comerstown.  On  this  part  of  the  road  there  is  a  con- 
tinuous succession  of  short  sharp  curves,  side  hill  cuts,  a  few  embank- 
ments, and  an  unusual  number  of  high  wooden  trestles  and  bridges. 
To  a  casual  observer  it  appears,  on  a  superficial  examination  of  the  line 
of  road  and  its  surroundings,  that  by  the  exercise  of  less  haste,  and 
more  judgment  in  the  original  location  of  the  road,  many  of  its  dis- 
advantageous features  could  have  been  avoided.  This  view  is  also  held 
by  persons  officially  connected  with  the  road  at  present,  and,  therefore, 
well  acquainted  with  it. 

In  the  entire  line,  98  miles  in  length,  there  is  an  aggregate  of  32,000 
lineal  feet  of  wooden  bridges  and  trestles,  or,  approximately,  6  per  cent, 
of  the  entire  line  is  over  wooden  bridges  and  trestles.  The  majoritj'  of 
these  have  reached  an  age  when  their  strength  is  fast  giving  way,  in 
fact,  many  have  already  been  entirely  renewed  within  the  last  four  years, 
and  a  large  permanent  force  of  carpenters  is  constantly  engaged,  with- 
out intermission  of  work„as  I  am  informed,  in  repairing  and  reconstruct- 
ing these  works.  In  making  these  renewals  the  bridges  and  trestles  are 
being  not  only  repaired,  but  in  many  instances  entirely  rebuilt  on  a 
new  system,  and  one  more  in  consonance  with  present  requirements. 
In  the  original  structures  the  vertical  and  batter  posts  are  of  various 
dimensions,  being  in  cross  section  9  by  10  inches,  10  by  10  inches,  10  by 
12  inches,  and  in  some  cases  round  logs,  9  inches,  10  inches,  and  12 
inches  in  diameter. 

In  new  work  all  such  parts  as  posts,  sills,  caps,  and  corbels  are  of  oak, 
12  by  12  inches  in  section.  The  span  of  trestles  is,  uniformly,  as  a 
standard,  15  feet  from  center  to  center  of  points  of  support ;  the  ties  are 
6  by  8  inches,  placed  4  inches  apart,  and  there  is  a  5  by  6-inch  wooden 
guard  rail  bolted  to  them,  8  inches  outside  of  the  track.  Track-stringers 
on  this  standard  span  of  1.5  feet  are  30  feet  in  length,  double,  7  by  14 
inches,  oak,  or  14  by  14  inches,  single,  under  each  rail.  For  18  and  20 
feet  spans,  track-stringers  are  double,  9  bj'  14  inches.  For  spans  over  20 
feet,  and  up  to  33  feet,  they  consist  of  two  pieces,  12  to  14  inches  in  sec- 
tion, laid  one  above  another,  and  trussed  with  two,  IJ  to  2-inch  iron 
rods.  The  height  of  truss  in  new  wooden  Howe  truss  bridges  is  22  feet, 
and  clear  roadway,  14  feet.  The  ballast  of  the  road  is  stone,  furnace, 
and  coal  mine  slack  and  gravel. 

Many  special  features  and  details  of  structures  on  this  road  were 
brought  to  your  attention  iu  a  special  report  submitted  shortly  after 
this  examination  was  made  by  me,  and  are  not  reiterated  here.  All 
new  work  done  on  trestles  and  bridges  is  up  to  the  usual  standard  of 
such  structures  on  other  roads,  but  this  can  not  be  said  of  the  old  or 
original  ones.  They  are  receiving  attention,  probably,  as  rapidly  as  the 
resources  at  the  command  of  the  management  admits  of,  but  not  as  fast 
as  a  due  regard  for  public  safetj'  requires.  The  road  is  also  much  in 
need  of  another  tunnel  near  Kimbolton,  where  a  high  ridge  is  crossed 
by  a  circuitous  route  and  extraordinary  grades  at  a  great  loss  of  time 
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and  motive  power.  The  iron  on  that  portion  of  the  road  from  Marietta 
to  Point  Pleasant,  is  in  many  places,  exceedingly  bad,  being  out  of  sur- 
face and  full  of  low  joints.  In  fact,  on  account  of  the  continuous  and  short 
reverse  and  double  and  triple  reverse  curves  on  this  part  of  the  road,  it 
must  be  almost  impossible  to  keep  the  rails  in  proper  condition  for  any 
length  of  time.  In  passing  over  the  road  a  third  time,  early  in  Septem- 
ber, I  noticed  some  improvement  in  the  road-bed  here,  ballast  having 
been  renewed,  ditches  cleaned,  and  weeds  cut  away.  A  number  of 
workmen  were  also  still  at  work  on  repairs  of  trestles  and  bridges,  but 
I  found  no  evidence  of  new  iron,  and  there  were  still  many  decayed  and 
broken  ties.' 

IX.  The  Lake  Erie  and  Western  Railway,  from  Sandusky,  Ohio,  to 
Lafiiyette,  Indiana,  or  to  Fort  Recovery  near  the  State  boundary 
line.    Inspected  August  2,  3  and  4,  1881. 

The  road-bed  is  in  good  condition,  well  embanked,  and  drained  by  Roadbed, 
side  ditches.  The  ballast  is  principally  gravel,  but  broken  stone  is  being 
extensively  introduced.  Between  Sandusky  and  Fremont  there  is  an 
aggregate  of  nine  miles  of  broken  limestone  ballast,  and,  beyond  Fre- 
mont, three  miles  additional  at  intervals.  The  rails  are  in  good  condi- 
tion. 

Between  Sandusky  and  Fremont,  a  portion  of  the  road  which  has  Low  trestle. 
been  built  within  less  than  two  years,  there  are  twelve  low  trestles, 
ranging  in  length  from   120  to  250  feet.    The  spans  are  14  feet  between 
centers  of  supports,  and  the  timbers  all  sound  and  in  good  condition. 

At  Fremont,  crossing  the  channel  and  valley  of  Sandusky  river,  is  Fremont,  tres- 
a  trestle  combined  with  eight  spans  of  a  Howe  truss  bridge,  the  entire  J^'ith'^'HSwe*'^ 
structure  being  4800.  feet  long.      The  bridge  rests  on  stone  masonry ''"'S. 
piers,  which  average  twenty-two  feet  in  height,  and  the  trestle  is  from 
18  to  20  feet  high.    The  trestle  supports  are  framed  bents  of  the  usual 
form,  whose  lower  sills  rest  on  heavy  piles.    The  trestle  posts,  caps  and 
sills  are  12  by  12-iuch  timbers.    The  bents  are  braced  laterally  by  double 
sets  of  3  by  10-inch  cross  braces,  spiked  to  vertical  and  batter  posts,  and 
also  by  horizontal  diagonal  6  by  (>-inch  timbers,  which  are  bolted  to  the 
caps,  and  extend  from  bent  to  bent.    Track-stringers  are  28  feet  long,  7 
by  14  inches  in  section.    There  are  two  of  these  under  each  rail,  and 
one  under  each  guard  rail.    The  span  of  trestle  bent  is  (tpe  uniform 
standard  on  this  road)  fourteen  feet  from  center  to  center  of  supports. 
The  north  approach  to  the  bridge,  which  is  near  the  center  of  the  entire 
structure,  is  on  a  2  degree  curve. 

The  bridge  is  in  two  sections,  with  an  interval  of  several  spans  of 
trestle  between.  The  first,  northern  section,  consists  of  three  spans, 
each  139  feet  long,  133  feet  clear,  and  the  next  of  four  spans,  137  feet 
long,  and  one  span  123  feet  long.  The  height  of  truss  is  22  feet.  Num- 
ber of  panels,  twelve,  each  11  feet  8  inches  in  length.  The  lower  chord 
is  61,  7\,  7i,  tij  by  14  inches,  or  28  by  14  inches.  Main  braces,  double,  7 
by  10  inches  in  center  to  10  by  12  inches  at  ends,  counters,  similarly,  7  by 
12  inches  in  center  to  6  by  8  at  ends ;  tie  rods,  three  in  number,  1^^ 
inches  diameter  in  center  to  2^  inches  at  ends ;  also  4  end  posts,  each  6 
by  8|  inches.  Floor  beams,  7  by  14  inches,  and  18  inches  apart,  or  five 
to  each  panel.  Stringers,  two  under  each  rail,  6  by  12  inches,  and  one, 
6  by  12  inches,  end  bearer  under  each  guard  rail.    Ties  are  6  by  8 
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Howe  truss, 
near  St. 
Mary's,  canal 
feeder. 


Low  trestles 
between  Fre- 
mont &  Lima, 


inches,  and  18  inches  from  centers,  with  a  6  by  6-inch  guard  rail,  placed 
thirty  inches  outside  of  tracks.  The  same  floor  system  is  used  on  the 
trestle  For  length  of  clear  span,  the  dimensions  of  principal  parts,  as 
here  given,  exceed,  with  one  exception,  those  of  any  Howe  truss  bridge 
in  Ohio  that  came  under  my  observation.  It  will  be  obvious  from  this 
that  the  officers  having  charge  of  this  department  of  the  road  are  pre- 
paring, in  their  new  constructions,  to  meet  every  contingency  of  traffic. 
The  stone  masonry  of  bridge  piers  is  first-class  in  material  and  work- 
manship. 

At  Findlay  there  is  a  150-feet  span  Howe  truss  bridge,  containing  12 
panels,  each  12  feet  long,  and  resting  on  stone  masonry  abutments,  20 
feet  high,  which  is,  throughout,  almost  identical,  in  style  of  construction 
and  arrangement  of  parts,  with  that  at  Fremont,  the  only  points  of 
difference  noted  being  that  its  lower  cuord  is  6,  7,  7,  6  by  14  inches  in 
section,  and  end  main  braces,  11  by  12  inches,  and  center  tie  rods,  two 
in  number,  each  ll  inches  in  diameter ;  end  rods,  three  each,  2}  inches 
diameter.     In  other  respects,  the  two  bridges  are  exactly  alike. 

The  bridge  at  Bluffton,  on  the  old  iJortion  of  the  road,  has  been 
abandoned  as  a  bridge,  and  will,  no  doubt,  be  entirely  replaced  soon  b^ 
a  new  structure.  The  main  weight  is  borne  by  auxiliary  supports, 
which  reduce  the  original  length  to  spans  less  than  30  feet  in  length. 
The  chords  and  web  members  of  the  original  briilge  are  much  decayed, 
but  the  temporary  supports,  with  new  track-stringers  and  end  bearers,  give 
it  the  requisite  strength  for  the  service  required  of  it. 

At  Buckland  is  a  Howe  truss  bridge,  130  feet  long,  having  ten  panels. 
Height  cf  truss,  21  feet.  Lower  chords,  6,  6,  6,  6  by  14  inches.  Main 
braces,  centre,  double,  9  by  9  inches  ;  ends,  10  by  12  inches;  counters' 
6  by  8  inches  to  8  b}'  8  inches;  tie  rods,  two  each,  IJ  inches  diameter  to 
three,  2]  inches  diameter.  Floor  beams,  ties  and  stringers,  as  in  bridge 
at  Fremont.    It  has  no  guard  rails. 

At  St.  Mary's  there  are  two  Howe  truss  bridges,  one  over  the  canal, 
80  feet  long,  and  one  deck  bridge,  containing  two  spans,  33  and  100  feet 
long,  respectively,  over  the  St.  Mary's  river.  These  having  already  been 
referred  to  in  detail  in  a  previous  special  report,  a  further  description  is 
not  considered  neces.sary  here. 

On  the  Munster  branch  of  this  road,  from  St.  Mary's  to  Munster, 
there  is  bvft  one  Howe  truss  bridge,  over  the  canal  feeder,  near  St. 
Mary's.  It  is  99  feet  long,  and  contains  ten  panels;  height  of  truss,  21 
feet;  lower  chord,  6,  f>,  6,  6  by  14  inches;  main  braces,  from  7  by  9  inches 
to  9  by  10  inches.  Floor  beams,  suspended,  6  by  14  inches,  four  per 
panel ;  stringers,  double,  5  by  12  inches;  ties,  6  by  6 inches, and  8  inches 
apart.  The  lighter  dimension  of  parts  on  this  bridge  are  due  to  the 
fact  that  it  is  on  a  short  local  branch  road,  which  is  subjected  only  to  a 
very  light  traffic  as  compared  to  that  of  tlie  main  line. 

From  Fremont  to  Lima  there  were  noted  a  number  of  low  short 
trestles,  ranging  in  length  from  30  to  80  feet.  The  majority  of  these 
were  described  in  the  special  report  already  alluded  to.  Some  of  these 
need  (and  are  receiving)  attention,  on  account  of  deterioration,  from 
decay  of  supporting  posts,  and  from  want  of  guard  rails.  The  same  re- 
marks apply  to  thirteen  similar  structures  between  Lima  and  St.  Mary's. 
Several  of  these  are  now  undergoing  reconstruction  and  repair,  and,  as 
it  seems  to  be  most  decidedly  the  policy  on  this  road  to  have  bridges 
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sufficiently  strong,  all  those  needing  attention  will,  no  doubt,  receive  it 
soon.  A  number  of  short  low  trestles  on  the  Munster  branch  were 
found  to  be  in  good  condition.  The  spans  on  these  are  16  feet  long,  with 
single,  13  by  14  inches,  or  double,  6  by  1  inch  track  stringers. 

At  Lima  are  extensive  and  well  arranged  round-houses,  car-sheds,  Car  sheds,  etc., 
repair  and  machine-shops,  with  facdities  for  manufacture  and  repair  of 
freight  and  passenger  cars.  The  plan  and  arrangement  of  the  several 
departments  of  these  works  are  remarkable  for  their  adaptation  to  the 
several  purposes  for  which  they  are  intended,  and  are  deserving  of  more 
extended  description,  which,  however,  to  be  intelligible,  requires  the 
accompaniment  of  diagrams  and  drawings. 

X.    Thb  Connotton   Valley  Railway,  from  Dell   Roy  to  Cleveland. 
This  IS  a  narrow  gauge  road. 

Inspected  from  Dell  Roy  to  Canton  July  24,  and  from  Canton  to 
Bedford  September  8  and  9.  It  was  completed  from  CarroUton  to  Kent 
at  date  of  last  inspection,  the  portion  north  from  Kent  toward  Cleve- 
land, and  80\ith  from  CarroUton  toward  some  point  on  the  P.,  C.  &  St.  L. 
road  in  the  vicinity  of  Bowerston  or  Dennison,  being  still  in  process  of 
construction. 

The  system  pursued  on  this  road  ia  a  decided  departure  from  the  Departure 
course  usually  adopted  in  railroad  construction.  All  the  work  is  mon' system 
thoroughly  well  done  in  the  beginning,  and,  in  consequence,  that  por- 
tion of  the  road,  which  the  managers  call  finished,  presents  all  the  per- 
fect features  which  characterize  a  tirst-class  road  after  years  and  years 
of  constant  attention.  All  bridges  and  trestles  on  the  road  from  Carroll- 
ton  to  Kent  were  carefully  examined,  and  dimensions  of  principal  parts 
noted.  No  reference  to  details  of  these  structures  is  here  deemed  nec- 
essary, for  the  re:>son  that  the  material  used  in  all  wooden  bridges  and 
trestles  was  found  to  be  new  and  in  excellent  condition.  In  dimensions 
and  arrangement  of  component  parts,  there  was  found  to  be  but  slight 
departure  from  that  of  similar  structures  on  standard  gauge  roads,  not- 
withstanding the  fact  that  the  maximum  rolling  load  these  bridges  are 
required  to  sustain — on  account  of  lightness  of  locomotives  and  smaller 
capacity  of  freight  cars — cannot  be  two-thirds  that  which  may  be 
brought  upon  bridges  on  other  roads  in  the  course  of  ordinary  business. 

The  first  important  work  north  from  Dell  Roy  is  a  75  feet  span  g^^^g  j^^gg 
Howe  truss  bridge.     Its  lower  chords  are  four  pieces,  measuring  6,  5,  5,  north  from 
6'by  13  inches.     Upper  chords,  6,  10,  6  by  10  inches;  floor  beams,  6  by 
14  inches,  from  20  to  2;J  inches  apart ;  ties,  6  by  7  inches;  eight  inches 
apart,  and  having  a  5  by  t!  inch  guard  rail  bolted  to  them. 

Crossing  Cold  Spring  Run,  near  CarroUton,  is  a  low  Howe  truss  cold  Spring 

bridge,  50-foot  span,  similar  in  style  of  construction  to  the  preceding  one.  carrbutof 

A  trestle  immediately  south  of  CarroUton,  being  on  a  part  of  the  Howe. 

Trestle 
road  which  was  to  be  abandoned  inside  of  three  months,  by  reason  of  a 

slight  change  of  route,  was  not  specially  noted. 

The  Howe  truss  bridge,  at  Oneida  Station,  across  Mahoning  river,  Howe  Oneida. 

which  was  carefully  measured  and  inspected  in  every  part,  although 

somewhat  lighter  than  those  on  the  southern  part  of  the  road,  will  serve 

as  a  model  for  details  of  like  structures  on  this  road.    It  is  96  feet  clear 

span,  and  its  lower  chord  consist  of  four  pieces,  measuring  5,  4,  4,  5  by 

12  inches ;   floor  beams,  6  by  13  inches,  and    18  inches  apart ;  track 
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stringers,  two  under  each  rail,  each  being  6  by  10  inches;  ties,  6  by  7 
inches,  from  5^  to  7  inches  apart,  with  a  4  by  7-2  inch  wooden  guard  rail, 
bolted  to  ties  at  intervals  of  4  feet ;  end  main  braces  are  double,  each 
10  by  75  inches  in  section,  with  two  end  tie  rods,  2  inches  in  diameter; 
two  end  posts,  6  by  8  inches;  lower  lateral  braces,  6  by  6  inches,  with 
-J-inch  rods.  The  bridge  rests  on  first-class  stone  masonry  abutments. 
Height  of  truss,  21  feet  and  7  inches.  There  are  eight  full  1 1-foot  panels, 
and  two  half  panels,  one  at  each  end. 
Oneida  Mills,  Immediately  north  of  this,  is  a  single  23  feet  long,  19  feet  clear 
span  bridge  over  the  mill-race  at  Oneida  mills.  It  is  a  trussed  beam, 
consisting  of  two,  5i|  by  15-inch  oak  timbers,  and  a  IJ-ineh  iron  truss  rod. 
It  is  braced  transversely,  by  means  of  two  6  b}  6  inches  lateral  hoii- 
zontal  struts,  placed  at  right  angles  to  the  beam,  and  one  above  the 
other — one  set  of  these  at  each  end,  with  an  iron  tie  rod,  1  inch  in  di- 
"  ameter,  between  each  pair  of  struts. 

Straining  Near  this  is  another  straining  beam,  single,  44  feet  span  bridge  of 

peculiar  construction. 
Between  Car-         Between  Carrollton  and  Becknell  bridge,  the  Becknell  bridge,  the 
Sclniell'^      bridge  over  Hugar  run,  beyond  Oneida,  are  all  like  that  at  Oneida,  ex- 
bridge,  ggp^  fj^aj;  (]jg  Aqqi-  beams  of  these  are  suspended  and  contain  an  addi- 
tional one,  thus  making  span  of  track-stringers  less. 
Tunnel.  Between  Oneida  and  Bobertsville  is  a  tunnel  about  700  feet  long. 
It  is  15  feet  wide,  14  feet  6  inches  high,  from  top  of  rail  to  roof,  and  is  to 
be  arched  with  brick. 
Eobertsville,  North  of  Robertsville  is  a  low,  50  feet  span  Howe  truss  bridge.     A 
Howe  truss,     tj-gstle  over  east  branch  of  Nimmishillan  creek  is  now  being  removed, 

and  masonry  abutments  for  a  new  iron  bridge  are  being  built. 
Canton.  Near  Canton  are  the  transfer  tables,  for  changing  empty  or  loaded 

narrow  gauge  cars  to  tracks  of  standard  gauge  or  the  reverse.    There 
are  also  at  Canton  car-sheds,  round-house  and  repair  shops.    I  counted 
In  the  car-sheds  here  twenty-two  new  first-class  passenger  coaches,  be- 
longing to  the  equipment  of  the  road. 
Abutments.  At  the   crossing   of   Nimmishillan   creek,  north  of  Canton,  stone 

masonry  abutments  for  an  iron  bridge,  to  take  the  place  of  the  trestle 
now  in  use  there,  are  in  process  of  construction,  and  the  same  is  being 
done  at  two  other  points  about  one  mile  north  from  this. 
Congress  At  Congress  Lake  is  a  thirty  span  pile  trestle,  there  being  six  piles 

Lake,  trestle,  j^  each  bent ;  four  under  the  space  between  guard  rails,  and  one  •on 
eacli  side,  four  feet  outside  ;  the  latter  being  drawn  in  and  bolted  to  the 
others.    The  track-stringers,  corbels  and   caps  are  all   12  by   12-inch 
timbers. 
Trestle.  About  one  mile  north  of  above  is  another  trestle  of  the  same  kind, 

having  ten  spans.    In  this  the  outer  piles  are  not  drawn  in  at  the  top. 
Mogadore,  One-half  mile   north   from   Mogadore   is  a  high  trestle,  which  is 

high  trestle,  (jpuble,  cross  braced  transversely,  and  has  also  one  set  of  longitudinal 
cross  braces,  extending  from  bent  to  bent.  It  has,  in  addition  to  the 
customary  wooden  guard  rails,  an  inner  one  of  railroad  iron.  From 
Kent  to  Bedford  are  a  number  of  short  framed  bent  trestles,  from  one, 
two  to  five  span.  Several  of  these  are  now  being  filled  up,  two  are 
being  replaced  with  stone  culverts,  and,  in  case  of  others,  stone  masonry 
abutments,  for  more  permanent  open  trussed  bridges  are  now  being 
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built.  The  trestles,  having  served  their  purpose  in  carrying  construction 
trains,  which  are  being  used  to  haul  material  for  these  permanent 
bridges,  are  now  being  taken  out  to  be  used  for  a  like  purpose  further 
on,  where  track  laying  has  just  begun. 

Of  the  iron  bridge  at  Kent,  detailed  drawings  and  specifications  and  Kent, 
strain  sheets  were  shown  me  by  the  chief  engineer  of  the  road.  These, 
having  been  noted,  were  subsequently  compared  with  measurements  of 
all  important  parts  of  the  bridge,  and  found  to  agree  in  every  particular 
where  a  comparison  was  made.  It  is  a  Pratt  truss  bridge,  built  by  the 
Canton  Wrought  Iron  Bridge  Company,  and  is  161y'j  feet  long,  from 
center  to  center  of  lower  chord  pins.  It  rests  on  cylindrical  wrought 
iron  pillars,  filled  with  concrete,  and  supported  on  good  stone  masonry 
abutments.  The  original  intention  was  to  place  the  bridge  directly  on 
the  stone  masonry,  which  would  have  made  a  crossing  at  grade  of  the 
track  of  the  N.  Y.,  P.  &  0.  Railroad  immediately  south  of  this  bridge. 
This  was  afterwards  changed  to  an  overhead  crossing  of  th^  road  men- 
tioned, which  necessitated  raising  the  bridge  seventeen  feet  higher  than 
was  at  first  intended,  and  hence  the  use  of  the  four  wrought  iron  cylin-  • 
ders  for  bridge  supports. 

The  passenger  depot  building  in  Canton,  belonging  to  this  road  and  Passenger 
containing  the  general  offices  of  the  road,  is  one  of  the  finest  and  best  ton." 
equipped  that  came  under  my  observation  in  the  State  of  Ohio.  The 
rolling  stock  of  the  road  is  new  and  in  excellent  condition,  as  far  as, 
from  personal  observation,  I  was  able  to  ascertain — the  p;issenger  equip- 
ment has  already  been  referre<l  to  as  being  equal  in  comfort,  elegance 
and  appliances  to  that  of  the  best  roads  of  the  State.  If  the  system  and 
purpose  that  appears  at  present  to  be  the  rule  of  those  in  charge  of  the 
construction  and  management  of  the  Connotton  Valley  road  continues 
until  it  is  completed,  it  will  take  rank  at  once  among  the  first  roads  of 
the  State. 

XI.    The  Valley  R.\ilway,  from  Cleveland  to  Canton  via  Akron. 

A  standard  gauge  road,  under  excellent  management,  and  in  good  Road-becL 
general  repair.  The  road-bed  is  well  drained,  and  banked  up.  Ballast, 
gravel,  worn  and  thin  in  some  places,  especially  toward  Canton,  but  is 
now  receiving  attention.  A  few  miles  north  of  Akron,  and  also  near 
Peninsula  Station,  the  road  curves  around  a  steep  side  hill  slopes,  which 
are  likely  to  cause  inconvenience  by  continual  washing  and  consequent 
filling  of  drain  ditches,  if  they  are  not  also  a  source  of  danger  from  land 
slides. 

Ties  are  in  fair  condition,  only  a  small   proportion  being  unservice-  Ties, 
able.     The  track  is  a  heavy  rail,  in  good  preservation,  fair  surface,  but 
not  generally  well  aligned,  there  being  many  short  lateral  bends  or 
kinks  in  the  rails,  caused,  as  I  was  informed,  mostly  by  careless  hand- 
ling of  the  rails  previous  to  and  while  laying  them. 

The  first  important  structure,  going  south  trom  Cleveland,  is  an  iron  South  of 
drawbridge  of  the  Pratt  truss  pattern,  spanning  the  Cuyahoga  river.     It  Pratt  truss, 
is  170  feet  long,  and  supported  on  a  stone  masonry  center  pier  and  stone  Syer'*''^* 
masonry  abutments,  all  of  which  are  protected  from  injury  liable  to  be 
caused  by  floating  ice,  timber,  etc.,  by  rows  of  piles  driven  about  them 
at  intervals  of  from  3  to  5  feet.    The  floor  system  ot  this  bridge  consists 
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of  double,  IZ  by  12-inch  track  stringers ;  6  b}'  8-incli  ties  placed  4  inches 
apart,  with  a  5  by  6-inch  wooden  guard  rail  bolted  to  them,  at  a  distance 
of  18  inches  outside  of  each  rail.  All  these  timbers  are  in  good  con- 
dition. 

Attached  to  the  south  end  of  this  bridge,  and  completing  the  span 
of  the  water-way,  is  a  single  span  wooden  strain  beam  or  strain  rod,  30 
feet  clear  and  33  feet  long,  consisting  of  double  9  ty  16-inch  track- 
stringers,  trussed  with  three  rods,  one,  2\  inches  diameter  between,  and 
two,  each  L?  inches  in  diameter,  jiassing  outside  of  the  two  stringers. 
The  remaining  floor  system  on  this  is  like  that  on  the  drawbridge  itself. 
Timbers  are  all  sound.  The  north  end  of  this  trussed  beam  rests  on  the 
bridge  abutment,  and  the  south  end  on  stone  masonry. 

Following  this  are  bridges,  or  rather  pile  trestles,  numbered  by  the 
railroad  company  4  to  5,  and  6,  ranging  in  length  from  128  to  60  feet,  all 
of  the  strain  rod  or  trussed  beam  style.  No.  4  has  one  clear  span  of  33 
feet,  having  under  each  rail  three,  10  by  16-inch  track-stringers,  trussed 
with  four  U-inch  iron  rods.  The  supports  are  pile  bents,  in  double 
rows,  4  feet  apart,  and  four  piles  in  each  row.  Ties  are  4  by  8  inches, 
18  inches  Srom  centers,  and  a  5  by  Sjinch  guard  rail  is  bolted  to  them, 
22  inches  outside  of  rails.  The  caps  are  12  by  12  inches,  oak  timbers, 
and  the  stringers  rest  on  12  by  12-inch  oak  corbels,  8  feet  long.  No.  5 
has  three  spans,  two  of  12  feet  each,  and  one  of  26  feet.  In  the  long 
span  there  are  two,  8  by  15-inch  stringers,  trussed  with  two  2|-inch  rods. 
Otherwise  the  structure  is  like  No.  4.  No.  6  also  has  one  24  feet  clear 
span  over  water-way,  and  two  short,  11  feet,  on  each  end  of  this.  On 
the  short  spans  there  is  under  each  rail  a  single,  12  by  14-inch  track- 
stringer.  The  long  span  has  double,  8  by  16-inch  track-stringers,  trussed 
with  two  2-inch  rods.  As  regards  pile  supports,  caps,  corbels,  ties  and 
guard  rails,  it  is  like  Nos.  4  and  5.  With  exception  of  some  slight  in- 
cipient decay  in  caps  and  end  of  stringers,  and  a  little  irregulariety  and 
looseness  of  ties  in  No.  6,  all  these  structures  are  in  good  preservation 
and  condition. 

The  structures,  part  trestle  and  part  bridge,  numbered  from  7  to  13, 
inclusive,  and  situated  between  Independence  and  Peninsula  Station, 
are  in  style  of  construction  like  those  just  described,  ranging  in  length 
from  12  to  125  feet.  N'os.  7,  11  and  13  are  single  span,  over  small  water- 
courses. No.  8  has  no  guard  rails.  A  portion  of  No.  9  is  now  being 
filled  up.  The  long  span  in  this  measures  36  feet,  and  has  3, 10  by  16-inch 
track-stringers,  trussed  with  four  li-iuch  rods.  In  other  respects  it  is 
like  No.  4.  In  No.  10  there  is  one  long  span,  measuring  24  feet,  which 
has  a  double  8  by  16-inch  trussed  beam  for  a  track-stringer,  truss  rods 
being  double,  each  2  inches  in  diameter.  No.  12  has  three  14  feet  spans, 
and  single  12  by  12-inch  stringers  under  each  rail. 

No.  14,  about  one-half  mile  north  of  Peninsula  Station,  is  a  trestle 
over  Peninsula  Flats,  containing  twenty-five  spans,  of  16  feet  each.  The 
bents  are  double,  braced  transversely  'b}'  X-braces,  and  also  longitudi- 
nally by  four  courses  of  horizontal,  6  by  8-inch  pieces,  extending  from 
end  to  end  of  the  structure.  This  trestle  has  "boxed  "  vertical  and  bat- 
ter posts,  and  difTers  in  style  of  construction  from  that  usually  adopted 
for  works  of  its  kind.  I  found  its  like  on  onlj'  one  other  road  in  Ohio. 
A  diagram  would  be  necessary  to  make  a  description  of  it  plainly  intel- 
ligible.   The  principle  adopted,  being,  to  use  for  posts,  sills  and  caps  a 


COMMISSIONER   OF    RAILROADS.  345 

number  of  pieces  of  small  dimensions,  the  sum  of  whose  areas  of  cross 
section  is  generally  equal  to  the  cross  section  of  like  members  in  ordi- 
nary structures.  For  example,  iu  the  trestle  under  consideration,  the 
ground  sill  consists  of  three  pieces,  two  being  3  by  8  inches,  and  one  6 
by  8  inches  in  section  ;  the  posts  also  are  in  two  pieces,  each  6  bj'  8 
inches,  as  also  are  the  caps.  All  these  are  securely  fastened  together, 
and  to  each  other  hy  means  of  numerous  iron  bolts.  Intermediate  in- 
cUned  struts  extend  from  the  middle  of  the  vertical  posts  to  a  suspended 
cap,  half  way  between  bents,  thus  affording  points  of  support  at  inter- 
vals of  less  than  8  feet  to  the  track-stringers.  The  foot  of  this  inclined 
strut  rests  in  an  iron  casting,  made  especially  for  this  purpose.  The 
advantages  claimed  for  this  class  of  structures  are  greater  strength  for 
quantity  of  material  used,  less  liability  to  decay,  and  hence  greater 
durability,  and  in  case  of  decay  or  deterioration  of  any  part,  greater 
facility  for  replacing  or  repairing  the  part  defective.  A  disadvantage, 
that  would  occur  to  me,  would  be  want  of  stiffness,  and,  on  account  of 
the  great  number  of  bolts  and  joints  necessary,  a  liability  to  get  out  of 
adjustment  and  repair.  The  bents  are  securel)'  braced,  transversely  and 
longitudinally.  The  track-stringers  are  double  under  each  rail,  ties  4  by 
8  inches,  and  only  4  inches  apart,  with  a  6  by  8-inch  wooden  guard  rail 
bolted  to  them.  Some  of  tlie  sills  and  timbers  in  this  work  are  begin- 
ning to  yield  to  decay  and  need  attention  ;  none  are  as  yet,  so  far  as 
could  be  determined,  much  affected,  but  when  decay  sets  in  they  will, 
on  account  of  the  low  damp  situation,  soon  deteriorate. 

No.  15  is  a  Howe  truss  deck  bridge,  116  feet  long  and  108  feet  span.  No.  15,  Howe 
crossing  the  Cuyahoga  river,  and  connected  with  the  trestle  No.  14  above  hoga' river." 
referred  to.  The  track-stringers  are  double,  6  by  10  inches,  and  floor 
beams,  6.1  by  14  inches,  and  laid  27  inches  from  centers.  The  bridge 
rests  on  framed  timber  bent  abutments,  which  are  only  7  feet  high. 
The  end  main  braces  measure  9  by  11  inches,  and  the  three  end  tie  rods 
are  If  inches  in  diameter. 

No.  16  is  a  Howe  truss  through  bridge,  immediately  south  of  No.  15.  No.  16,  Howe 
It  has  8  ten  feet  p  inels.  Height  of  truss,  22  feet.  Double  8.1  by  10  inch 
end  main  braces,  7  by  7inch  counters,  three  li|-inch  end  tie  rods,  7  by  14- 
inch  floor  beams,  placed  24  inches  apart,  and  single  12  by  12-inch  track- 
stringers.  The  lower  chords  are  6,  6J,  62,  6  by  12  inches.  Timbers  are 
all  good  and  sound.  Ties  are  4  by  8  inches,  and  10  inches  apart,  with  6 
by  8-inch  wooden  guard  rails  bolted  to  them.  The  bridge  rests  on 
framed  bent  abutments,  whose  timbers  are  oak,  and  12  by  12  inches  in 
section. 

No.  17  is  a  Howe  truss  deck  bridge,  crossing  the  Cuyahoga  river.  No.  17,  How 
It  has  12  panels  of  9  feet  each.  The  floor  beams  are  suspended  from 
the  upper  chord  by  IJ-inch  iron  rods.  Its  end  main  braces  measure  8| 
by  9J-  inches,  and  it  has  three  l|-inch  end  tie  rods.  The  upper  chords 
are  much  affected  by  decay  and  are  to  be  repaired  or  renewed,  timber 
for  this  ]Hirpose  being  already  on  the  ground.  It  rests  on  timber  bent 
abutments. 

No.  18  is  a  new  Howe  truss  through  bridge,  75  feet  long,  over  the  No.  I8,  Howe 
Ohio  canal.    It  has  6,  6^,  6i,  6  by  12inch  lower  chords,  7  by  14-inch  "'™"8li. 
floor  beams,  placed  24  inches  apart,  and  single  12  by  12-inch  track- 
stringers.    Ties  are  6  by  8  inches,  ten  inches  apart,  with  6  by  8-inch 
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Nos.  20,  21  and 


No.  23,  trestle, 
over  Cascade 
flats. 


No.  24,  Howe 
truss  deck, 
Ohio  caual. 


No.  25,  Howe 
pony. 


Nos.  31  and  32 

Howe 

through. 


guard  rails  bolted  to  ,them  outside  of  rails.    It  rests  on  stone  masonry 
abutments,  and  its  timbers  are  all  new  and  sound  throughout. 

No.  19,  near  Everett  Station,  is  a  new,  strong  and  perfectly  sound 
pony  Howe  trusH,  56  feel  long,  crossing  Furnace  run.  It  is  approached 
from  the  north  and  from  the  south  by  a  single  15  feet  span  trestle,  and 
rests  on  strong  oak  timber  bent  abutments.  Ties  are  4  by  8  inches,  and 
from  18  to  20  inches  center  to  center.     The  bridge  has  no  guard  rails. 

Nos.  20,  21  and  22  are  short  strain  rod  and  stringer  trestles,  be- 
tween Everett  Station  and  North  Akron.  They  are  of  the  same  character 
as  like  structures  on  this  road  already  described  in  detail.  They  have 
no  guard  rails. 

No.  23  is  a  30  feet  span  trestle,  480  feet  long,  over  Cascade  flats  in 
Akron  ;  in  style  of  construction  and  dimension  of  parts  it  is  the  exact 
counterpart  of  the  trestle  No.  14,  crossing  Peninsula  fiats.  It  appears  to 
be  sound  in  every  part,  except  the  sills  and  posts  at  the  north  end, 
which  need  attention.    The  south  half  of  this  work  rests  on  pile  bents. 

No.  24  is  a  Howe  truss  deck  bridge  over  the  Ohio  canal.  It  is  in  the 
middle  of  the  trestle  No.  23,  and  separates  it  into  two  nearly  equal  parts. 
It  is  58  feet  long,  strong  and  well  built,  and  timbers  in  good  condition. 

No.  25  is  a  Howe  (pony  or  half)  truss  through  bridge,  62  feet  span, 
over  Howard  street  in  Akron.  Being  a  double  track  bridge,  it  has  three 
trusses.  The  lower  chord  of  the  outer  trusses  measures  20J  by  12  inches 
(or  6.1,  8,  6}  by  12  inches),  and  that  of  the  center  truss,  24  by  12  inches 
(or  6,  6,  6,  6  by  12  inches).  The  track  stringers,  4  by  14-inch  oak  tim- 
bers, which  rest  on  suspended  floor  beams,  measuring  7J  by  14  inches, 
and  placed  2  feet  apart,  support  the  iron  rails  directly  and  without  the 
intervention  of  ties.  The  entire  space  between  and  on  each  side  of  rails 
is  floored,  for  convenience  of  foot  passengers,  with  2-inch  plank.  The 
second  track  is  only  a  side  or  switching  track.  For  double  track,  on  the 
main  line,  it  would  be  too  light  in  construction.  Situated  as  it  is,  only  a 
short  distance  from  the  passenger  depot,  trains  necessarily  pass  over  it 
at  a  low  rate  of  speed. 

No.  26  is  a  single  span  strain  rod  bridge,  30  feet  clear  span,  and  rest- 
ing on  good  stone  masonry  abutments.  It  is  between  Akron  and  East 
Akron  station,  and  an  overhead  crossing  over  Furnace  street. 

No.  28,  also  a  strain  rot}  o-span  trestle,  having  one  pile  and  one 
frame  bent,  double,  8  by  16-iuch  track  stringers,  and  two  2.}  iron  truss 
rods.  The  ties  are  4  by  6  inches,  and  10  inches  apart,  with  6  by  8-inch 
wooden  guard  rails  bolted  to  them.  One  of  the  track  stringers  in  this 
structure  is  beginning  to  suffer  from  decay  and  needs  attention.  Other- 
wise the  timbers  throughout  are  in  fair  condition. 

No.  29  is  like  28,  a  3-span  strain  rod  trestle,  having  new,  recently 
driven  pile  bents  for  supports. 

No.  30  is  a  15-span  trestle,  resting  on  pile  bents  for  supports  ;  spans 
averaging  15  feet  center  to  center  of  supports.  The  track-stringers  are 
two,  8  by  16-inch  timbers.  Ties  and  guard  rails,  etc.,  as  usual  on  like 
structures. 

Nos.  31  and  32  are  low  Howe  truss  double  track  through  bridges, 
over  Little  Cuyahoga  river.  They  have  stone  masonry  supports,  and 
are  60  and  45  feet  in  clear  span.  In  these  the  two  exterior  trusses  are 
the  stronger  ones.     No.  32  has  no  guard  rail.    The  second  track  on  each 
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of  these  bridges  is  a  side,  or  switching  track.  ^The  timbers  of  No.  32  are 
old  and  decaying  and  require  renewal. 

No.  34  is  a  15-span  trestle,  between  Krumroy  and  Uniontown.     It  No.  34,  trestle. 
appears  to  be  one  of  the  oldest  structures  on  the  road,  and  needs  very 
much  the  thorough  overhauling,  which  it  is  now  receiving ;  workmen 
being  engaged  on  this  at  the  date  ef  my  inspection.    Details,  relating  to 
this,  together  with  a  number  of  other  works  on  this  road,  having  been    ' 
referred  to  in  previous  special  reports,  are  not  again  mentioned  here. 

From  the  trestle  No.  34,  between  Krumroy  and  Uniontown,  and  Small  struc- 
the  terminus  of  the  road   at  Canton,  a  number  of  small  single  span — 
from  18  to  20  feet  span — bridges  which  were  not  examined,  except  the 
last  two  near  Canton,  which  were  found  to  be  in  good  condition,  and  in 
style  of  construction  like  similar  ones  already  described  in  detail. 

Want  of  time  did  not  admit  of  an  examination  of  other  matters  of  Remarks, 
interest  relating  to  this  most  excellently  managed  road.  The  facilities 
furnished  me  by  the  General  Manager,  in  making  my  inspection,  aided 
me  very  much  in  my  work.  The  copy  of  the  "  Inspection  Report  of 
Bridges  of  the  Valley  Road,"  made  monthly  by  the  Bridge-master  of  the 
road  to  the  General  Manager,  which  was  sent  to  me  from  your  office,  is 
evidence  of  the  close  supervision  exercised  by  the  General  Manager 
over  this  part  of  his  road. 

XII.  The  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Kail- 
way,  from  Cleveland  to  Dayton  via  Delaware  and  Springfield, 
and  from  Union  City,  Ind.,  to  Gallon,  Ohio.  Inspected  July 
26,  27  and  28. 

This  road  takes  rank  among  the  first  railroads  in  or  passing  through  General  con- 
tbe  State  as  regards  the  condition  of   its  road-bed,  ballast,  track,  and    '  '""^^ 
equipment.     All  its  recently  built  or  renewed  bridges  and  trestles  are 
not  only  up  with  but  even  in  advance  of  the  present  accepted  standard 
of  such  works, 

1.  Cleveland  to  Columbus. 

Between  Cleveland  and  Columbus,  a  distance  of  137  miles,  there  is  W9oden 
found  one  low   (half)  Howe  truss  bridge,  containing  two  40  feet  spans, 
between  Shiloh  and  Shelby  Station,  and  one  near  Cardington  of  a  similar 
description,  containing  a  single  span,  55  feet  long. 

All  other  bridges  on  this  part  of  the  road  are  iron  truss,  iron  girder.  Iron  and  stone 
u  -  s  ,  bridges. 

or  stone  masonry  arches. 

The  standard  floor  system  on  these  bridges  is:  8  by  14-inch  floor  rioor system. 
beams  (in  the  Howe  truss  bridges  referred  to),  placed  21  inches  from 
center  to  center ;  track-stringers,  one,  12  hy  12  inches,  under  each  rail, 
and  one,  6  by  12  inches,  as  an  end  bearer  under  each  guard  rail. 

Ties,  6  by  8  to  9  inches,  and  7  inches  apart.     Height  of  truss,  8  feet.  Ties. 

There  are  two  sets  of  guard  rails,  one,  6  by  6  inches,  placed  8  inches  Guard  rails, 
outside  of  track,  and  one  at  the  end  of  ties,  which  are  12  feet  long. 

2.  Cincinnati  Division,  Delaware  to  Dayton. 

At  Delaware,  on  the  Cincinnati  division,  there  is  a  four-span  wooden  Delaware, 
Howe  truss  covered  deck  bridge,  nearly  twenty  years  old.    The  spans  Howe  deck. 
are  54J  feet  clear,  and  the  bridge  rests  on  stone  masonry  abutments  and 
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Station,  Howe 
deck. 


Mad  river, 
Springfield, 
Howe  deck. 


No.  21,  Howe, 
Mud  run, 
near  Osborn. 


piers.  The  truss  height  is  12  feet.  Lower  chord  in  three  parts,  5,  12,  5 
by  10  inches ;  up[)er,  same  width,  9  inches  deep ;  main  braces,  two,  9  by 
6  inches;  counters,  two,  5  by  6  inclies;  and  tie  rods,  two,  each  11  inclies 
diameter.  The  bridge  timbers,  notwithstanding  their  great  age,  appeared 
sound  to  a  careful  examination,  which  must  be  largely  due  to  the  pro- 
tection afforded  by  the  roof  and  side  sheeting  which  shelter  them. 

At  White  Sulphur  Station  there  is  another  two-span  wooden  Howe 
truss  deck  bridge,  covered  on  top  and  sides,  which  is  also  reported  to 
have  been  built  in  1862.  Height  of  truss  in  this  is  20  feet ;  length  of 
spans,  clear,  120  feet.  (Mj'  notes,  taken  from  measurements  made  by 
me,  give  12  panels,  each  10  feet  long ;  the  company's  inspection-sheet 
gives:  total  length,  300  feet;  clear  span,  142.6  feet  each.  Since  noticing 
this  discrepancy,  I  have  had  no  opportunity  of  comparing  or  revising 
my  measurements).  Tlie  end  main  braces  are  Sj  by  11  inches ;  counters, 
throughout,  8  by  8  inches ;  end  tie  rods,  four  in  number,  each  1|  inches 
in  diameter.  Lower  chords,  6,  7,  7,  6  by  14  inches.  There  is  the  usual 
wooden  guard  rail  outside  of  tracks,  and  also  here  an  inner  one  of  rail- 
road iron.    The  bridge  rests  on  stone  masonry  abutments  and  pier. 

At  Milford,  crossing  Darbj'  creek,  is  another  2-span  covered  deck 
Howe  truss  bridge,  which,  in  style  of  construction  and  dimensions  of 
principal  parts,  is  almost  an  exact  counterpart  of  that  at  Delaware. 
This  "was  built  in  1862.  It  rests  on  a  stone  pier  and  stone  masonry  abut- 
ments. Its  timbers  appear  to  be  sound,  and  a  careful  examination 
developed  no  specific  points  of  weakness  anywhere. 

One  mile  beyond  Milford,  south,  there  is  a  single  span  Howe  truss 
bridge  of  60  feet  clear  span,  which  was  built  in  1877,  and  is,  in  dimen- 
sion of  its  parts,  like  the  bridge  at  Delaware. 
I  The  bridges  numbered  9,  10  and  11,  between  Mechanicsburg  and 

Moorefleld,  are  to  be  replaced  with  new  ones  soon. 

Crossing  Mad  river,  at  Springfield,  is  a  2-span  Howe  truss  deck 
bridge ;  spans  being  142  and  98  feet  long,  respectivel}'.  It  was  built  in 
1873,  and  is  in  good  state  of  preservation.  In  the  long  span  the  lower 
chords  are  6,  7,7,6  by  13  inches;  end  main  braces,  double,  11  by  9 
inches ;  counters,  in  center  panel,  10  by  8  inches,  and  tie  rods  from  2, 
If  inches  diameter  in  center  to  3,  two  inches  in  diameter  at  ends.  The 
entire  floor  sj'stem  as  in  other  bridges  on  this  road. 

One  mile  further  on,  towards  Dayton,  there  is  another  2-span  Howe 
.  truss  bridge,  in  arrangement  and  dimension  of  parts  like  that  just 
described.    It  also  crosses  Mad  river. 

No.  21  is  a  very  old,  low  Howe  truss,  over  Mud  run,  near  Osborn 
Station.  Its  chords,  web  members  and  ties  are  considerably  affected  by 
decay.    It  needs  attention  and  renewal. 

The  remainder  of  this  road,  from  Dayton  to  Cincinnati,  was  assigned 
to  another  member  of  the  commission  for  inspection,  and  will  be  re- 
ported on  by  him.  My  notes  begin  again  with  the  Indianapolis  Divi- 
sion, at  Union  City,  and  extend  from  there  to  Gallon. 

3.     Indianapolis  Division,  Union  City,  Indiana,  to  Galion. 

The  road-bed,  ballast,  track  and  ties  on  tliis  portion  of  the  road  are 
in  very  good  condition  throughout,  and  in  many  places  even  better 
than  on  the  line  from  Delaware  to  Cincinnati. 
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There  is  on  this  portion  of  the  road  a  greater  number  of  wooden  old  bridges, 
bridges,  and  some  of  them,  although  evidently  well  watched  and  cared 
for,  and  disclosing  in  a  careful  inspection  no  perceptible  points  of  yield- 
ing or  of  weakness,  have  reached  an  age  beyond  which  theoretical  cal- 
culations of  strength,  deduced  from  dimensions  of  parts  subjected  to 
strains,  must  necessarily  become  untrustworthy.  It  is  the  policy  of  the 
management  of  the  road,  to  remove  and  replace  all  these  as  soon  as 
possible,  and  in  fact,  not  only  these  old  wooden  structures  are  marked 
for  renewal,  but  also  a  number  of  iron  truss  bridges,  which  were  to  all 
appearance  safe  and  sound,  and  exhibited  no  visible  defect  of  arrange- 
ment of  parts,  were  pointed  out  as  being  subject  to  condemnation,  be- 
cause, in  the  judgment  of  the  ofBcers  of  the  road,  they  were  not  deemed 
to  be  sufiiciently  strong  to  bear  much  longer  the  increasing  heavy  traffic 
of  the  road.  I  desire  to  invite  your  special  attention  to  this  circum- 
stance, as  no  better  evidence  can  be  adduced  to  show  the  attention 
given  by  the  C,  C,  C.  and  I.  Railroad  to  the  security  of  its  structures. 
If  further  evidence  were  required,  it  could  readily  be  found  in  the  fact 
that  thousands  upon  thousands  of  dollars  are  invested  for  the  safety  of 
passengers  in  the  floor  systems  of  bridges  on  this  road,  where  heavy  pjoor  systems, 
ties  are  laid,  t.om  4  to  7  inches  apart,  and  double  guard  rails  placed 
alongside  of  the  truck  throughout  the  entire  length  of  the  bridges  or 
trestles,  thus  affording  all  possible  safety  to  a  train  in  case  of  derail- 
ment from  any  cause,  while  passing  over  the  bridge.  In  this  important 
feature  of  bridge  construction  the  C,  C,  C.  and  I.  Railroad  is  alongside 
of  the  leading  roads  of  the  State,  and  ahead  of  some,  in  other  respects 
excellent  railroads,  that  came  under  my  observation. 

The  first  important  wooden  structure  going  east  from  Union  City  is  Versailles, 
near  Versailles.  It  is  a  six-span  wooden  trussed  girder;  spans  are  from 
23  to  24  feet  clear;  the  girder  consists  of  three  pieces  of  oak  timbers,- 4, 
8,  4  by  18  inches,  in  section  trussed  with  two  IJ-inch  rods.  These  serve 
as  track-stringers.  The  end  or  guard  rail  bearers  are  single,  6  by  18-inch 
beams.  The  girders  are  supported  on  good  stone  ma.sonry  piers  and 
abutments,  and  break  joints  over  corbels,  which  are  borne  directly  by 
the  wall  plates.  Ties  and  guard  rails  are  as  usual.  The  timbers  are  old, 
but  give  no  indications  of  loss  of  strength  from  age  or  decay. 

Near  Houston  Station  is  a  two-span  Howe  truss  deck  bridge,  built  in  Houston  Sta- 
1877,  clear  length  of  each  span  being  76  feet.     It  has  eight  panels,  each  deck.   °^^ 
8  feet  6  inches  long ;  height  of  truss,  13  feet  4  inches.   Four  sets  of  sway 
braces.    End   main  braces,  two,  8  by  9  inches ;  counters,  6  by  6  inches; 
eijd  rods,  two,  1|  inches  diameter.     In  other  respects  like  bridges  of  its 
class  previously  described. 

Crossing  the  Miami  river  at  Sidney  is  a  thfte-span  wooden  Howe  Miami  river, 
truss  deck  bridge,  whose  spans  are  71,  156  and  156  feet  long,  and  in  the  deck.' 
clear  61,  147  and  147  feet.  The  long  spans  are  as  follows:  sixteen  panels 
each  9  feet  8  inches  long;  truss,  16.8  feet  high  ;  lower  chords,  30  by  15 
inches,  or  four  pieces,  7^  by  15  inches.  End  main  braces,  two,  11  by  12 
inches;  rods,  two,  2},  and  one,  1|  inches  diameter;  counter  braces,  8  by 
10  inches  to  8  by  8  inches ;  end  posts,  four,  7  by  12  inches ;  end  tie  rods, 
two,  1}  inches  diameter;  sway  braces,  five  sets,  7  by  9  inches ;  lower 
laterals,  6  by  6  inches,  with  H-inch  rods.  The  floor  system  is  the  usual 
one  on  this  road.    By  comparison  with  many  other  bridges  of  this  length 
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of  span  I  find  the  dimensions  here  given  larger  than  is  usual.*  The 
oldest  portion  of  this  bridge  was  built  in  1877,  the  last  in  1879.  There 
was  found  in  this  one  broken  angle  iron.  All  parts  were  found  well 
preserved. 

XIII.  The  Eastern  Ohio  Railroad,  from  Point  Pleasant,  a  station  on 

the  Cleveland  and  Marietta  Railroad,  to  the  town  of  Cumber- 
land, in  Guernsey  county. 

This  is  a  local  road,  eight  miles  long. 

Very  little  attempt  at  establishing  a  grade  seems  to  have  been  made. 
The  country  through  which  the  road  passes  is  nearly  level,  and  in  this 
particular  the  road-bed  is  scarcely  distinguishable  from  it. 

The  road  is  not  ballasted ;  ties  are  light,  irregularly  spaced,  and 
many  are  decayed  and  broken. 

This  irregularity  of  spacing  or  "'bunching  up"  is  especially  observ- 
able on  trestles  where  the  distance  between  ties  was  in  some  cases  fully 
three  feet.    The  track  is  laid  to  the  standard  gauge. 

It  is  a  forty-five  pound  iron  rail,  in  good  condition,  and  well  pre- 
served as  regards  wear,  but  owing  to  the  uneven  character  of  the  road- 
bed, and  inferior  supporting  capacity  of  the  ties,  badly  out  of  line  and 
surface. 

There  are  no  "open"  bridges,  but  it  has  six  trestles  from  forty-five 
to  one  hundred  and  five  feet  in  length,  with  fifteen  feet  span,  as  a 
standard,  between  points  of  support,  which  supports  are,  except  in  one 
case,  timber  bents  of  the  usual  stj'le,  namely,  with  two  vertical  aud  two 
batter  posts,  resting  on  a  ground  sill,  aud  surmounted  by  a  cap  on  which 
the  track-stringers  rest.  The  sills,  posts  and  caps  are  oak  timbers,  10 
by  12  inches,  and  in  some  cases,  12  by  12  inches  in  cross  section.  Track- 
stringers  are  single  hewn  oak  beams,  12  by  14  inches,  except  in  one  case 
where  the  span  over  a  narrow  water-course  is  nineteen  feet,  and  the 
track-stringers  are  doubled  under  each  mil.  One  of  the  six  trestles 
mentioned  has  pile  bents.  The  timbers  on  all  these  structures  are  sound, 
and  in  fair  condition.  The  traffic  of  the  road  is  light,  and  trains  run  at 
a  very  moderate  rate  of  speed.  The  trestles  are,  however,  insufficiently 
braced,  both  laterally  and  longitudinally,  and  the  entire  abscn.  e  of  guard 
rails,  together  with  the  great  interval  between  ties,  renders  them  in- 
secure in  case  of  derailment  and  other  accidents  to  trains  while  passing 
over  them.  At  date  of  inspection  the  road  was  about  to  be  sold  to  a 
company  which  was  then  engaged  in  making  it  a  link  in  a  road  from 
McConnellsville  north-eastward  to  a  point  on  the  Baltimore  and  Ohio 
Railroad.  ^ 

XIV.  The  Columbus  and  Hocking  Valley  Railway,  from  Columbus 

to  Athens,  including  Straitsville  and  Monday  Creek  branches. 

This  road  is,  in  its  appointments  aiid  general  running  condition,  of  a 
very  high  order.  In  its  management  there  is  evidence  of  a  close  and 
intelligent  supervision  from  above,  not  only  of  general  aflairs  but  also  of 
details.  In  fact  it  would  be  almost  impossible  to  transact  the  enormous 
business  of  this  road  under  any  other  sj'stem  than  the  prevailing  one, 
which  aims  to  keep  road-bed,  track  and  rolling  stock  at  all  limes  in  the 
highest  state  of  eflBciency. 
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Of  its  bridges  and  trestles  I  can  say  that,  with  the  exception  of  the  ^^o^foTbridge's 
floor  systems,  ties,  guard  rails  and  stringers  of  a  few  between  Lancaster  and  trestles. 
and  Columbus,  and  of  several  short  trestles  in  the  line  through  the  coal 
regions,  all  were  found  sound,  solid,  and  in  good  reliable  condition.  In 
the  exceptions  mentioned  the  ties  principally  were  old,  somewhat 
decayed,  and  too  light,  and  too  far  apart.  I  was  informed,  however,  that 
the  entire  reconstruction  of  the  floor  system  of  these  bridges  was  in  con- 
templation. 

The  three  wooden  Howe  truss  bridges  crossing  the  river  and  canal  Columbus, 
at  Columbus  are  among  the  oldest  on  the  line.    They  are  now  being 
overhauled  and  adjusted  to  the  increasing  heavy  traffic  of  the  road. 

Over  Big  Walnut  creek  there  is  a  153  feet  span  combination  truss  Big  Walnut 
bridge,  built  in   1871.     Depth  of  truss  is  20  feet.     Lower  chord,  center  blnati'on  truss, 
panel,  eight  Lars,  3  by  ;  inches;  upper  chord,  wood,'H,  9,  6 by  14 inches; 
main  braces,  end  two,  each  3}  by  IJ  inches;  pins,  2 J  inches ;  ties,  5  by  8 
inches,  and  8  inches  apart;  one  inner  guard  rail  of  railroad  iron,  and 
one  outer  one  of  wood,  4  by  6  inches. 

Over  Little  Walnut  creek  is  a  wooden  Howe  truss  deck  bridge,  120  Little  Walnut 
feet  span,  built  in  1874.    Ties  on  this  are  4  by  10  inches,  and  5  inches  deck.'    °^^ 
apart.     It  also  has  a  4  by  10-inch  outer  guard  rail  of  wood.     End  main 
braces. are  double,  7  by  9  inches;  and  end  tie  rods,  two.  If  inches  di- 
ameter.    Height  of  truss,  13  feet.     Lower  chords,  5^,  13,  5.}  by  13  inches; 
and  upper,  SJ,  13,  51  by  11  inches. 

At  Carroll  is  a  single  sjian  iroii  Post  truss,  bridge  built  in  1872.    The  Carroll,  Post 
floor  on  this  is  in  bad  condition,  ties  being  much  decayed.     Assurances   '^^^ ' 
of  its  early  renewal  were  given. 

Two   wooden  truss   bridges  of  the  queen-post  pattern,  located  at  Queen-posts, 
Hunters'  and  Peters  run,  near  Lancaster,  are  soon  to  be  replaced  by  "'"^  Lancaster, 
iron  or  combination  bridges. 

Over  the  Hocking  river,  west  of  Lancaster,  there  is  another  com-  Hocking  river, 
bination  bridge,  80  feet  long.    The  detailed  dimensions  of  this  and  all  caster!       ° 
other  important  bridges  being  given  in  other  reports,  and  tabulated 
statements  will  not  in  all  cases  be  repeated  here. 

In  the  two-span  iron  bridge  over  the  Hocking  river  and  canal  at  Iron  bridge, 
Lancaster  two  castings  of   the  bridge  seat  on  center  pier  are  fractured.    ''°'^***^''- 
This  does  not,  however,  in  any  w.ay  affect  the  strength  of  the  structure. 
On  this  bridge  also  the  floor  system  is  old,  and  needs  early  renewal,  and  ' 
the  same  may  be  said  of  the  combination  bridge  No.  28,  over  Hocking 
river  just  beyond  Lancaster. 

The  principal  remaining  bridges  on  this  line  are  an  83  feet  span  Other  biidges. 
combination  bridge  at  Sugar  Grove ;  one  182  feet  span  iron  bridge  at 
Buckeye  Mill,  a  very  fine  structure,  built  in  1873 ;  a  2-span  Howe  truss 
bridge  at  Carpenter ;  a  single  span  iron  bridge  at  Logan ;  a  2-span  Howe 
truss  bridge  at  Lick  Run,  and  similar  ones  at  Nelsonville,  and  one  near 
Athens ;  all  the  above  over  the  Hocking  river,  and  all  in  good  safe  con- 
dition. There  are  also  between  Lancaster  and  Athens  several  short 
span  queen-post  truss  bridges,  which  are  now  being  replaced  with  stone 
arch  culverts.  Between  Columbus  and  Carroll  there  is  also  a  stone  arch 
bridge,  which  is  as  fine  a  specimen  of  first-class  stone  masonry  as  came 
under  my  observation  in  any  part  of  the  State. 

The  Straitsville  and   Nelsonville  coal  mine  branches,   being   used  Branches, 
principally  for  coal  freight  traffic,  do  not  seem  to  have  the  solidity  of 
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road-bed,  and  close  attention  to  details  of  ties,  ballast  and  rails,  that 
characterize  the  main  line.  The  new  and  recently  completed  wooden 
Howe  truss  bridges  on  the  Monday  Creek  and  Sand  Run  branches,  are 
models  ot  neatness,  solidity  and  strength.  On  the  older  portions  of  this 
part  of  the  road,  from  Logan  to  Straitsville,  for  instance,  there  are  a 
Trestles.  number  of  short  span  trestle  and  trussed  beam  bridges,  which,  I  was  in- 

formed, were  soon  to  be  replaced  by  longer  span  iron  or  combination 
bridges,  not  liecause  they  were  deemed  unsafe,  but  because  they  did 
not  afford  sufficient  water-way  in  times  of  freshets  in  the  hilly  portion 
of  the  country,  through  which  the  small  streams  which  they  span  run. 
In  these  smaller  structures  of  the  trestle  class,  ties  are  laid  from  16  to  20 
inches  frbm  center  to  center,  and  the  guard  rails  are  light  and  usually 
spiked,  and  not  bolted  to  the  ties. 

XV.    The  Columbus  and  Toledo  Railway,  from  Columbus  to  Toledo 
direct. 

This  is  one  of  the  roads  of  the  Hocking  Valley  system,  and  though 
under  the  same  general  head,  its  management  is  a  separate  department 
of  the  system. 
Road-befl  '^^^®  road-bed   and  Jright-of-way  are  in  excellent  condition  ;  drains 

kept  clear,  and  embankments  receive  constant  attention,  the  aim  being 
to  widen  them  along  the  entire  line  at  the  top,  and  leave  a  space  of 
several  feet  between  the  foot  of  the  ballast  slope  and  the  edge  of  the 
bank.  At  each  regular  station  on  the  line  there  is,  in  addition  to  the 
"PassiiiK  usual  side  tracks  needed  for  local  traffic,  a  "passing  track."  capable  of 

tract."  containing  30  cars,  always  kept  clear  for  the  purpose  of  passing  trains 

without  any  or  the  least  possible  delay.     At  short  intervals  along  the 
Accommoda-    road,  especially  between  Columbus  and   Marion,   are   accommodation 
tion  sidings,     sidings  between  stations,  for  the  convenience  of  shippers  from  these 
points,  and  it  appears,  that  in  this  and  many  other  respects,  exertions 
are  made  by  the  managemenl  to  make  the  road  a  convenience  to  the 
public  directly  concerned  in  it. 
General  eou-  '^^^^  northern  portion  of  the  road,  having  been  but  recently  opened, 

dition.  is  in  parts  somewhat  rough  and  unsettled,  although  well  tied  and  fairly 

ballasted.  The  older  and  settled  parts  of  the  road-bed  compare  in 
solidity  and  smoothness  favorably  with  any  of  the  good  roads  of  the 
State.  In  the  fences  from  Columbus  to  Toledo  there  was,  except  at 
stations  where  none  could  be  expected,  but  one  break  of  a  few  panels, 
which  had  evidently  been  burnt  away  a  very  short  time  before.  The 
railroad  telegraph  poles  along  the  road  are  numbered  and  placed  at 
equal  intervals,  so  that  by  observing  the  numbers  and  making  a  very 
simple  mental  calculation,  the  distance  of  any  jjoint  from  Columbus  may 
be  ascertained  to  within  a  small  fraction  of  a  mile.  Although,  for  the 
public  a  matter  of  curiosity  only,  it  must  be  a  great  convenience  to  the 
officers  of  the  road  in  locating,  with  the  utmost  exactness,  points  re- 
quiring the  attention  of  workmen  along'the  road,  and  for  such  like  pur- 
poses. At  date  of  inspection  I  was  informed,  that  of  the  118  miles  of 
road  72  were  laid  with  60-pound  steel  rail.  About  ten  per  cent,  of  the 
road  is  ballasted  with  broken  stone,  the  rest  with  gi-avel.  More  broken 
stone  is  now  being  put  on. 
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The  only  long  trestle  on  this  line  is  the  one  at  Delaware,  0.,  which  J^^^*,"^,*''^' 
is  substantially  built,  well  braced,  longitudinally  and  transversely.  A 
large  number  of  smaller  trestles  along  the  line  are  soon  to  be  filled,  and  , 
several  o£  the  shorter  bridges  to  be  rebuilt  and  replaced  by  new  ones  of 
different  style  of  construction.  The  details  of  the  principal  iron  bridges 
at  Columbus  and  Pemberville  will  be  given  in  the  tabular  statement, 
and  are  not  further  referred  to  here.  For  the  reasons  given,  namely, 
changes  under  way  and  in  contemplation,  descriptions  of  structures, 
likely  to  be  soon  removed,  are  also  omitted. 

Altogether,  the  impression  left  by  the  inspection  of  this  road  was 
most  satisfactory,  and  the  efforts  of  the  officers,  who  have  brought  it, 
new  as  it  is,  to  its  present  efficiency  and  condition,  arc  deserving  of 
acknowledgment. 
XVI.    The  Ohio  and  West  Virgini.'^  Railroad. 

Also  one  of  the  Hocking  Valley  system,  extends  from  Logan,  Ohio, 
via  McArthur,  Gallipolis  and  Pt.  Pleasant  to  Pomeroy,  Ohio.  It  is,  T 
believe,  under  the  control  of  the  same  management  tliat  has  charge  of 
the  Columbus  and  Toledo  road.  The  inspection  of  this  road  was  made 
July  18  and  19. 

Having  been  but  recently  completed,  or  rather  opened  to  trattic,  General  con- 
fur  the  officers  of  the  road  do  not  admit  that  it  is  completed,  it  is  in  *''"°"' 
some  respects  in  a  crude  condition.  This  applies  more  particularly  to 
condition  of  road-bed,  ballast,  and  the  partly  unfinished  state  of  many 
trestles  toward  the  southern  end  of  the  road.  Some  of  these  are  still 
unprovided  with  guard  rails,  and  are  also  wanting  in  respect  to  a  good 
system  of  transverse  and  longitudinal  bracing.  In  nearly  every  case, 
however,  that  came  under  my  observation,  where  these  criticisms  would 
apply,  it  was  apparent  that  exertions  were  being  made  to  correct  them. 
Absolute  impossibility  to  obtain  the  requisite  material  fast  enough  for 
the  requirements  of  the  road,  was  given  as  a  partial  reason  for  the  un- 
finished state  of  some  structures,  and  also  the  great  local  pressure 
brought  to  bear  upon  the  authorities  controlling  the  road,  to  have  it 
opened  to  the  public  much  sooner  than  was  originally  contemplated. 

The  structures  being  all  new,  their  timbers  are  of  course  all  good 
aud  sound. 

There  is  one  two-Span  combination  Pratt  truss   bridge  over  the  Lo"an  Pratt 
Hocking  river  at  Logan ;  one  also  of  two  spans  at  Hawks,  over  Raccoon  "'ii'ss. 
creek.     All  the  other  bridges  are  Howe  truss  wooden  bridges,  except  a 
short  span  <,!ueen  truss  bridge  over  Five  Mile  Run,  near  Logan. 

TJie  following  are  the  standard  dimensions  of  some  principal  parts  gtandara  di- 
of  wooden  bridges :  mensions  of 

Over  Old  Town  creek  at  Logan,  50  feet  span,  low  Howe  truss,  tiers. 
Panel  length,  7  feet  3  inches;  depth,  8  feet  1  inch.  Lower  chords,  6,  8, 
6  by  12  inches ;  upper,  6,  8,  6  by  10  inches.  Ties,  5  by  8  inches,  and  18 
inches  center  to  center.  End  main  braces,  8  by  8  inches.  Counters, 
throughout,  6  by  7  inches.  Tie  rods,  two,  from  1|  to  1\  at  center.  End 
posts,  5  by  10  inches.  Floor  beams,  7  by  14  inches,  and  20  inches  from 
centers.  Stringers,  single,  10  by  10  inches.  The  other  low  Howe  truss 
bridges,  ranging  from  40  to  60  feet  span,  vary  very  slightly  from  the 
above. 

23        R.  R.  C. 
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truss""'       '''^         At  Vinton,  over  Raccoon  creek,  there  is  a  150  feet  span  Howe  truss 
bridge  of  the  following  dimensions : 

Number  of  panels,  14 ;  length,  10  feet  3  inches ;  height,  23  feet. 
Lower  chords,  7,  7,  7,  6  by  15  inches ;  upper  chords,  7,  7,  7,  6  by  13 
inches.  End  main  braces,  9  by  11  inches.  Counters,  from  9  by  9 
to  7  by  9  inches.  Tie  rods,  from  three,  2  inches  diameter  to  1|  inches 
diameter.     Floor  beams,  6  by  12  inches,  and  22  inches  from  centers. 

Tunnels.  There  are  two  tunnels  on  this  line ;  one  near  Eagle  Furnace,  275 

feet  long,  and  one  near  Campbell,  875  feet  long ;  both  have  natural  rock 
roofs. 


RAILROAD  ECONOMICS. 


Durino;  the  work  of  the  Inspectors  some  notes  of  a  general  character, 
taken  by  Prof.  Robinson,  suggested  many  questions  of  practical  import 
to  the  railway  management  of  the  State,  as  well  as  railway  manage- 
ment in  general.  The  Professor  was  requested  to  expand  these  as  much 
into  detail  as  his  time  would  permit.  The  following  considerations  upon 
railroad  economics  is  the  result. 

By  request,  as  a  member  of  the  American  Society  of  Mechanical 
Engineers,  the  Professor  read  a  part  of  it  before  that  society,  which  they 
afterwards  published  in  their  transactions. 

Parts  of  it  were,  also,  afterwards  published  in  the  May  and  .July 
numbers  of  Van  Nostrand's  Engineering  Magazine,  and  since  then  the 
publisher.  Van  Nostrand,  has  incorporated  the  same  into  the  "Science 
Series,"  No.  59,  of  hand-books  for  engineers. 

Commissioner  of  Railroads  and  Telegraphs. 


RAILROAD   ECONOMICS, 

BEING   NOTES   AND   OBSERN'ATIONS   FROM   THE  TOUR  OF  INSPECTION; 

AND  REMARKS  BASED  ON  THE  STUDY  OF  RAILROAD  METHODS 

AND  APPLIANCES.* 


By  S.  W.  Robinson,  C.E.,  Prof.  Mech.  Eng.  Ohio  State  Univeriity,  Member  of  the  Board  of  Inspectors. 


Thunk  and   other  Lixes. 


Ohio,  more  than  any  other  State,  has,  crossing  its  entire  breadth  from  east  to 
west,  numerous  great  trunk  lines  of  railway.  These  constitute  a  very  important  por- 
tion of  the  existing  means  of  communication  between  the  east  and  west.  Other 
I'oads  of  the  State  having  largely,  or  altogether,  local  interests,  run  mostly  north  and 
southward.  Strong  companies  control  the  former,  while  the  latter  often  fail  to  pay 
well  enough  to  keep  up  repairs.  Many  of  the  latter  roads  appear  to  have  been  built 
before  counting  the  cost  of  maintenance.  The  fact  that  ties,  culverts,  cattle  guards, 
trestles,  uncovered  wooden  bridges,  and  even  iron  rails  have  a  life  in  railroads  of 
only  6  to  10  years,  argues  strongly,  indeed,  undeniably,  to  the  truth  that  a  new  road, 
excepting  its  road-bed,  must  be  rebuilt  in  about  10  years.  A  company  ignoring  this 
fact  will  be  likely  to  cripple  within  10  years,  unless  its  road  is  an  unusuallj'  profitable 
one  ;  such  a  road  finally  comes  to  the  necessity  of  selling  or  leasing  its  interests  to  a 
stronger  company.  The  strong  company  or  trunk-line  then  puts  the  road  into  good 
running  condition,  sometimes  to  form  part  of  a  through  line,  sometimes  a  branch, 
and  sometimes  to  form  a  tributary  to  it.  In  this  way  a  road  of  secondary  importance 
may  be  kept  up  to  good  running  condition,  while  otherwise  it  Avould  go  down. 

AVhatever  may  be  said  against  consolidation  of  railroads,  it  appears  to  be  a  fact 
that  roads  owned  by  strong  and  wealthy  companies  are  in  far  better  condition  than 
otherwise.  Indeed  the  generally  good  condition  of  the  great  trunk-lines  and  of  their 
branches  is  a  credit  to  those  companies.  If  these  roads  are  backward  in  some  things, 
such  as  introducing  the  best  systems  of  "signaling,"  "blocking,"  and  of  "inter- 
locking apparatus,"  they  are  certainly  up  in  othar  matters,  such  as  steel  rails,  iron 
bridges,  etc. 

CONSEEN'  ATISM. 

The  conservatism  of  railroad  oflScials  is  probably  to  the  advantage  of  the  travel- 
ing public-  If  every  new  patent  were  hastily  put  into  practice  the  deluge  of  new 
ways  and  means  might  bewilder  the  road  operator, .or  bafHe  the  train  men,  until  all 
are  destroyed.  Most  roads  not  only  wait  till  a  thing  is  proved,  before  adopting  it  for 
use,  but  even  make  sacrifices  for  safety.    Thus  the  air  brake  had  a  hard  fight  before 

»  A  portion  of  this  article  was  presented  to  the  American  Society  of  Mechanical  Engineers  in  a 
paper  read  at  the  annual  meeting  in  New  York,  November,  1S81.  Portions  have  also  been  published 
in  periodicals,  notably  Van  Nostrand's  Eng.  Mag. 
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adopted  on  the  first  road,  but  now  it  is  au  acknowledged  necessity  for  safe  travel. 
It  appears,  however,  to  be  an  expensive  luxury,  becau.se  the  appliances  are  costly, 
and  brakemen  sufficient  to  operate  the  brakes  usually  accompany  the  air-brake-fitted 
trains.  Hence,  here  is  au  expenditure  for  safety,  which  was  not  adopted  till  proved. 
Again,  it  has  been  demonstrated  that  the  "loose  wheel,'"  or  "independent  wheel" 
system,  where  one  wheel  is  loose  on  the  axle,  or  each  wheel  has  a  separate  axle,  can 
be  employed  with  a  verj'  appreciable  reduction  of  the  tractile  power  at  railroad 
curves,  and  consequentl}'  with  a  saving  of  coal,  wear  and  tear  of  engine,  and  of 
rails  and  wheels;  but  these  systems  are  not  proved  to  the  satisfaction  of  railroad 
men  to  be  as  safe  as  tlie  ordinary  system  of  two  wheels  absolutely  fixed  to  a  single 
axle.  Nobody  dreads  accidents  more  than  railroad  men,  though  their  dread  and 
that  of  passengers  is  perhaps  from  different  motives.  In  no  business  is  such  extreme 
and  intense  caution  exercised  as  in  the  running  of  railway  trains. 

Safety. 

A  little  attention  to  raih-oading  will  suffice  to  show  that  safety  in  railroad  travel 
is  the  price  of  incessant  vigilance.  That  a  stretch  of  three  hundred  miles,  extend- 
ing across  a  State  is,  every  foot  of  it,  perfectly  safe  to-day,  is  not  proof  positive  that 
it  will  be  so  to-morrow,  though  the  broken  rail  or  washed  culvert  is  the  subject  of 
constant  search.  Every  wheel  touches  every  inch  of  track,  and  every  inch  must  be 
in  order.  No  single  one  of  the  hundreds  of  culverts  or  cattle  g«ards  can  be  permit- 
ted to  become  deranged,  or  weak  with  age ;  indeed,  not  a  single  piece  of  any  of 
them,  because  each  piece  has  a  part  to  serve.  No  stick  or  rod  is  put  into  a  bridge 
without  a  purpose.  In  a  bridge  of  100  feet  span  there  a,e  about  100  important 
members,  or  one  to  the  foot  in  any  span,  the  failure  of  any  one  of  which  would  pre- 
cipitate a  passing  train  to  the  bottom.  An  engineer,  in  examining  a  bridge  wreck 
for  the  fault,  usually  looks  for  it  in  some  one  piece.  Considering  the  diflBculty  of 
producing  perfect  parts  of  iron  bridges,  especially  as  to  quality  of  the  material  (see 
testing  and  selecting  material,!,  it  appears  that  a  safe  bridge  can  only  be  the  result 
of  the  most  rigid  requirements  on  the  part  of  railroad  companies,  and  the  most  scru- 
pulous care  and  watchfulness  on  the  part  of  builders. 

But  it  is  not  sufficient  that  a  structure  be  all  right  at  erection,  especially  when 
of  wood.  The  road  must  institute  and  maintain  a  thorough  and  never-ceasing 
system  of  inspection,  such  as  will  detect  decay  of  wood  in  the  interior  of  any  single 
piece,  a  beam  or  post.  Points  difficult  of  access  must  be  examined,  from  the  top  of 
the  structure  to  a  reasonable  distance  below  earth  surface.  Some  structures,  such 
as  a  farmer's  barn,  is  all  right  till  it  falls ;  but  this  test  of  old  age  can  not  be  applied 
in  a  railroad  structure.     It  must  be  renewed  when  yet  it  might  do  more  service. 

The  first  object  must  be  safety  ;  then  elaboration,  elegance,  etc.  For  instance, 
our  best  roads  do  not  hesitate  t§  doctor  a  lame  wooden  bridge  by  placing  a  trestle 
bent  under  for  support,  if  from  any  cause  the  road-master  believes  the  bridge  is  in 
the  slightest  degree  unequal  to  its  task. 

Protection  of  R.\ilho.\d  Structures. 

The  life  of  railroad  plant  is  not  great.  New  roads,  with  iron  rails  and  wooden 
structures,  will  need  renewals  for  the  most  part  within  ten  years.  Rails  endure 
according  to  traffic,  and  for  light  traffic  will  run  ten  years.    Ties  will  rot  out  in  from 
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five  to  eight  years.  Culverts,  cattle  guards,  etc.,  about  the  same.  Good  wooden 
bridges,  when  new,  will  be  dangerous  in  ten  years  unless  covered.  If  covered  at  all 
it  should  be  done  within  two  j-ears  after  building,  otherwise  the  timber  becomes 
affected  with  dry-rot  at  the  heart.  This  decay  might  perhaps  better  be  called  blind- 
rot,  because  it  is  hidden.  A  wooden  bridge,  nicely  covered  and  painted,  may  appear 
to  be  in  the  best  of  condition,  but  really  be  in  the  very  worst.  Joints  in  the  lower 
chord  of  such  bridges  are  seen  to  be  pulling  out  by  the  locks  splitting  off.  In  such 
cases,  when  the  timbers  are  sounded  with  a  boring-bit,  the  latter  will  find  sound 
wood  for  2  or  3  inches,  when  suddenly  the  bit  may  take  a  jump  of  4  or  6  inches 
through  a  dry-rot  hole.  Such  well-covered  and  well-appearing  bridges  are  found 
not  to  have  been  covered  under  three  years  or  more  after  building.  Equally  good 
uncovered  bridges,  even  better,  ten  years  old,  have  been  found  than  those  of  equal 
age,  well  covered,  in  which  the  covering  was  delayed  three  years.  It  appears  that 
after  three  years  of  exposure  to  open  weather,  a  bridge  is  doomed  to  a  life  of  only 
about  ten  years,  covered  or  uncovered. 

But  by  prompt  covering'of  wooden  bridges  the  life  is  more  than  doubled,  from 
which  it  appears  that  the  practice  of  covering  such  bridges  is  highly  economical. 
For  instance,  certain  wooden  bridges  promptly  covered  and  well  cared  for  have 
been  found  in  excellent  condition  at  the  age  of  20  yeare.  Others,  covered  after  3 
years,  have  been  found  heart-rotten  at  8  or  10  years. 

It  is  sometimes  the  practice  to  cover  simply  the  trusses,  and  it  is  necessary  in 
"half"  Howe  or  "pony"  trusses  of  wood.  This  leaves  the  floor  system  exposed, 
and  any  sap  wood  about  the  floor-beams  or  the  stringers  is  soon  eaten  away  with 
decay.  Sap  is  of  but  little  worth  after  three  years  exposure,  even  when  free.  But 
heart  wood  is  often  perfectly  sound  at  ten  or  fifteen  years.  Sap  wood  is  so  com- 
paratively worthless  that  some  engineers  specify  that  not  over  8  per  cent,  of  section 
of  timbers  shall  be  sap.  It  is  an  excellent  precaution  to  thus  limit  the  sap  wood, 
because  it  is  practically  of  no  value.  In  existing  bridges  sap  wood  rot  has  reduced 
the  section  of  chords,  as  estimated,  from  10  to  20  per  cent.,  the  remainder  being 
sound.  Uncovered  flooring  should,  therefore,  be  watched,  and  when  the  beams  are 
found  weak,  as  by  observed  excessive  deflection,  new  beams  should  be  added. 

Painting  is  an  excellent  practice,  and  its  power  for  prolonging  the  life  of  wood  is 
not  confined  to  free  or  external  surfaces,  but  internal  as  well, — that  is,  to  illustrate, 
lower  chords  have  been  examined  where  the  wooden  "  clamps  and  keys"  were  laid 
in  white  lead,  or  sometimes  in  red  lead,  and  such  are  sound  and  strong  to  a  greater 
age  than  unpainted. 

A  close  joint  in  wood,  where  expo.sed,  is  far  worse  than  open  joint  of  small  space 
sufficient  for  air  to  pass.  From  this  fact  it  appears  that  wood  contacts  have  been 
avoided  by  using  iron  "clamps  and  keys"  in  lower  chords.  Some  engineers  make 
iron  clamps  or  blocks  with  a  space  for  ventilating  between  wood  and  iron,  the  bear-  . 
ings  being  quite  narrow.  These  have  given  goodflhesults,  and  point  to  the  value  of 
ventilation. 

As  to  ventilation  in  general,  all  coverings  should  leave  the  main  bridge  timbers 
free  for  air  to  circulate  about  them.  For  instance,  the  boarding  along  the  sides  of  trusses 
should  be  firred  out  by  girt  strips  being  nailed  to  the  truss  along  the  braces  above 
the  lower  chord  and  below  the  upper  chord,  and  not  on  the  chords  themselves. 
Then,  when  the  boarding  is  nailed  upon  these  girts,  it  stands  out  free,  so  that  air 
can  freely  go  all  about  the  chords. 
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One  matter  not  to  be  overlooked  in  covering  bridges  is  accessibility  by  the  com- 
pany's inspector.  Room  should  be  allowed  under  the  cover  for  him  to  reach  every 
piece  to  examine  it.     Doors  for  entrance  may  be  kept  locked,  or  held  by  screws. 

In  some  instances  chords  have  been  found  covered  with  tin,  the  same  being 
fitted  about  the  braces  and  nailed  to  the  chords,  so  as  to  appear  like  giving  protec- 
tion to  the  chords  beneath.  But  this  is  believed  to  be  worse  than  no  covering  what- 
ever, from  the  simple  facts  that,  first,  water  will  work  in  at  the  numerous  joints,  and, 
second,  be  held  there  by  the  tin  covering.  If  the  tin  could  be  carried  away  from  the 
wood  by  a  2-iQch  space,  the  latter  being  allowed  for  ventilation,  it  will  serve  a  good 
purpose  when  it  is  made  tight.  These  conditions  are  readily  met  in  "combination" 
bridges— that  is,  in  such  as  have  wood  upper  chords,  braces  and  end  posts,  but  with 
iron  ties  and  lower  chords.  The  upper  chords  are  readily  covered  with  tin,  because 
nothing  protrudes  above  to  prevent.  The  braces,  or  vertical  pieces  generally,  do 
not  need  covering,  as  it  is  found  that  the  wet  so  rapidly  escapes  as  to  leave  the 
braces  soon  dry. 

Special  pains  should  be  taken  to  keep  wet  out  of  close  places  in  wood.  For  in- 
stance, in  deck  bridges  (Howes),  water  is  apt  to  leak  through  the  roof,  as  it  is  diffi- 
cult to  lay  a  roof  among  the  ties,  floor-beams,  string,  etc.,  in  the  floor  system  and  get 
it  tight.  In  such  cases  the  sway  braces  are  apt  to  carry  the  water  which  falls  upon 
them  down  upon  the  lower  chord.  This  has  been  avoided  very  neatly,  cheaply,  and 
efficiently  on  the  Lake  fShore  &  Michigan  Southern  Railway,  by  making  a  saw  cut 
across  the  top  and  edges  of  the  sway  braces,  and  driving  in  a  collar  of  sheet-iron  or 
tin,  which  extends  down  like  spurs  below,  and  thus  heading  ofl'  any  water  which 
may  find  its  way  through  the  floor  or  roof  above,  and  alight  upon  the  sway  brace  to 
come  trickling  down.    The  same  practice  has  been  observed  on  other  roads. 

But  though  tin  may  be  suitable  to  cover  upper  chords,  as  above  explained,  with 
reasonable  durability,  yet  as  a  main  roof  covering  over  the  tops  of  Howe  bridges  it 
appears  to  be  utterly  worthless,  for  the  reason  that  the  sulphurous  fumes  of  the 
smoke  from  the  locomotive  soon  eats  the  tin  roof  through  like  a  big  pepper-box  lid. 
Indeed  this  action  has  been  observed  upon  heavier  masses  of  iron  than  tin  ;  the 
truss  rods  even  having  been  observed  in  badly  rusted  or  pitted  condition,  with  a 
weakening  of  probably  5  to  10  per  cent.  The  latter  has  been  observed  to  be  most 
serious  in  low  lands,  such  as  would  be  frequented  by  fogs.  The  moisture  of  the  lat- 
ter deposits  upon  the  rods  and  absorbs  the  acids  of  the  smoke.  The  iron  is  then 
etched  more  or  less  seriously.  Indeed,  rods  have  been  found  with  deep  porous 
crusts  of  rust,  resembling  anchorice  in  structure,  standing  out  over  the  surface  of 
rods.  Rods  for  such  localities  should  be  made  with  some  excess  of  section  to  provide 
for  the  corrosion. 

A  suitable  material  for  the  roofing  of  full  covered  bridges  is  quite  a  desideratum. 
Tin  corrodes,  iron  rails  rust  out,  tarred  jiaper  blows  off  in  storms,  and  from  blasts  of 
the  smoke  stack  matched  boards  check  to  pieces,  and  are  loosened  by  the  corrosion 
of  the  nails.  Some  believe  a  double  course  of  matched  hoards,  breaking  joints,  is 
the  best. 

Wooden   Bridges. 

The  prevailing  wooden  bridge  is  the  Howe  truss.  It  consists,  as  generally  put 
up,  of  an  upper  and  lower  chord,  connected  by  vertical  tie  rods  running  throu 
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with  nuts  at  both  ends  ;  the  latter  dividing  tlie  span  into  paoels  containing  braces 
and  counter  braces.  The  chords  usually  are  made  of  four  sticks,  side  by  side,  with 
blocks  or  "  keys  "  notched  in,  but  leaving  a  space  between  all.  Chord  bolts  run 
through  from  side  to  side  of  chord  to  draw  all  together.  In  short  chords  the  sticks 
run  from  end  to  end.  But  for  lengths  greater  than  about  40  feet,  pieces  are  put  in 
so  as  to  break  joints.  In  upper  chords  these  simply  abut  against  each  other,  but  in 
lower  chord  clamps  are  used  to  make  tension  splices.  These  clamps  are  generally 
of  oak  wood,  and  preferred  by  some  builders  of  the  first  and  by  some  of  the  second 
form  in  Fig.  1: 


Figure  I, 

Sometimes  only  one  is  used  to  a  splice,  as  shown,  particularly  the  outside  mem- 
bers of  the  chord,  but  more  often  two,  one  on  each  side  of  pieces  joined  for  inside 
members.  A  chord  bolt  goes  through  near  each  end  ol  a  clamp.  The  earliest  point 
of  failure  in  a  wooden  bridge  is  at  the  locks  of  these  clamps,  either  on  the  clamp  it- 
self or  on  the  interlocking  hooks  of  the  chord. 

Two  of  these  splices  are  never  found  opposite  in  a  chord,  but  break  joints,  so  as 
to  allow  one  joint  to  each  iDanel.  In  this  way  the  so-called  keys  help  to  form  the 
splicing.  There  are  always  two  main  braces,  and  one  counter  brace  between,  in  each 
panel.  The  former  always  incline  toward  the  midspan  point.  In  moderate  spans 
there  are  always  two  tie  rods  at  each  inter-pauel  point,  but  in  long  spans  there  may 
be  three  at  the  ends  of  truss.  The  largest  of  these  rods  are  2  inches  in  diameter; 
almost  always  threaded  without  enlargement  of  ends.  These  ties  draw  against  straps 
on  the  outside  of  the  chords,  running  from  1  by  5  down  to  J  by  3  inches  in  section, 
and  long  enough  to  extend  the  width  of  the  chord.  The  braces  almost  always  set 
square  against  iron  angle  blocks.  The  best  of  these  blocks  have  flanges  to  prevent 
the  braces  from  falling  out  of  place.  These  blocks  arc  often  found  broken,  but  the 
breakage  is  evidently  due  to  carelessness  in  drawing  up  the  tie  rods  too  tight  upon  the 
braces,  becau-se  on  some  roads  these  breaks  are  very  numerous,  while  on  others  the 
same  make  of  blocks  are  never  found  broken.  Road-masters  say  they  find  difliculty 
in  getting  men  to  draw  their  tie  rods  up  properly  upon  the  braces  and  without  ex- 
cess of  strain.  Great  caution  is  needed  here,  as  an  excess  of  tension  on  the  tie  rods 
produces  a  strain  in  the  lower  chord,  such  as  tends  to  strip  the  splicing. 

The  depths  of  these  trus.ses  vary.  Short  spans,  or  "pony"  trusses,  sometimes 
also  called  half  trusses,  run  from  about  8  to  12  feet  height.  Full  trusses  for  longer 
spans  are  usually  about  20  feet.  The  smaller  trusses  have  about  two  or  three  floor 
beams  per  panel,  while  the  larger  have  four  or  five.  They  always  rest  upon  or  are 
suspended  from  the  chords. 

When  wooden  bridges  show  signs  of  failure,  the  speed  of  trains  is  often  reduced 
till  a  remedy  is  applied,  either  in  strengthening  the  bridge  or  by  renewing  it.  Two 
ways  of  strengthening  a  lame  bridge  are  in  use.     One  consists  of  springing  a  wooden 
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arch  from  the  abutments,  usually  from  iron  skewbacks,  placed  about  6  feet  down, 
and  rising  at  midspan  nearly  to  the  tops  of  the  trusses.  Each  case  requires  four 
arched  ribs,  one  on  each  side  of  each  truss.  From  the  arches  the  trusses  are  sus- 
pended by  rods.  But  this  method  is  too  expensive  for  an  old  bridge ;  it  is  more 
common  for  a  light  bridge  otherwise  good.  Tlie  second  way  to  doctor  the  bridge, 
and  which  is  very  common  for  old  bridges,  is  to  put  a  trestle  bent  under  at  the  third 
or  quarter  sjian.  A  pile  bent  is  sometimes  used  instead  of  a  trestle  bent.  The  ob- 
jection to  placing  the  bent  at  the  middle  is  the  fact  that  the  counter-braces  near  the 
middle  in  that  case  become  main  braces.  But  by  changing  the  counters  for  main 
braces  at  the  trestle  bent  for  a  few  panels,  the  midspan  point  becomes  the  best  place 
for  the  trestle  bent.  Some  less  considerate  road  masters  place  the  doctor  at  the  mid- 
dle, however,  and  regardless  of  the  condition  of  the  bracing.  As  the  carrying  power 
of  a  truss  varies  inversely  as  the  square  of  the  span,  other  things  being  equal,  it  ap- 
pears that  the  strength  of  abridge  is  nearly  doubled  by  placing  a  support  at  the  one- 
quarter  point.  Such  trestle  bents  are  carefully  watched  to  guard  against  washing 
out  by  the  stream.  In  high  water  such  a  trestle  bent  is  a  treacherous  affair,  a  pile 
bent  being  far  preferable. 

The  lateral  bracing  in  wooden  bridges  is  almost  always  about  the  same,  viz., 
about  6  by  6-inch  braces  and  H-inch  tie  rods,  and  the  same  from  end  to  end  of 
bridge.  These  are  usually  in  the  plane  of  the  lower  chords  and  also  upper.  No  diff- 
erence is  made  in  the  strength  of  the  lateral  bracing,  as  far  as  observed,  for  straight 
or  curved  track,  though  it  is  certain  that  the  centrifugal  force  of  a  train  running  on 
the  curved  track  over  a  bridge  will  give  cause  for  lateral  thrusts,  which  are  consider- 
ably greater  than  for  straight  track.  One  element  of  compensation,  however,  exists 
in  the  fact  that  bridges  under  curved  track  are  usually  wider,  so  as  to  allow  equal 
clearance  room,  and  this  gives  wider  lateral  trussing.  Trusses  are  not  found  inclined 
on  account  of  curves  on  the  bridge. 

Through  bridges  of  wood  have  no  "  sway  "  bracing.  The  chords  of  the  trusses 
are  from  24  to  30  inches  in  breadth,  and  the  floor  beams  extend  entirely  over  to  the 
outsides.  '  This  keeps  the  lower  chord  in  position.  The  braces  cover  about  the  whole 
width  of  the  chords,  so  that  the  trusses  are  quite  stable  in  erect  position. 

Deck  bridges  always  have  sway  bracing,  but__in  some  cases  much  stronger  than 
others.  Where  several  spans  of  wood  bridges  are  contiguous,  in  some  cases  both  or 
all  are  made  continuous  from  span  to  span.  In  other  cases  only  one  chord  will  be 
continuous.  Diagrams  taken,  as  hereafter  explained,  have  shown  that  in  continuous 
two-span  bridges  an  appreciable  rise  of  the  second  span  occurs  when  the  train  gets 
fairly  on  the  first. 

Iron  Bridges. 

The  prevailing  form  of  iron  bridge  is  the  Pratt  truss  for  long  spans,  .^nd  for  short 
the  plate  girder.  The  change  from  one  form  to  the  other  occurs  usually  at  lengths 
of  about  60  feet.  These  statements  apply  more  definitely  to  recent  practice  than 
former.  The  older  iron  bridges  are  very  promiscuous,  both  as  regards  form  and 
manner  of  putting  together.  Some  of  the  first  iron  bridges  in  the  State  were  Howe 
trusses,  one  of  which  went  down  in  the  Ashtabula  disaster.  But  in  place  of  the  lat- 
ter we  now  find  what  is  probably  the  strongest  iron  Pratt  truss  in  the  State,  so  that 
people  need  not  now  go  around  Ashtabula  to  avoid  a  second  catastrophe. 
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The  parts  of  truss  bridges  were  lormerly  uniteJ  in  various  ways,  soaietimes  by 
bolts,  notches,  and  locks,  and  often  by  riveting  in  place.  But  at  present  the  method 
by  pins  and  eyes  prevails,  especially  for  the  longer  trusses.  In  upper  chords,  how- 
ever, though  the  tie  rods  are  usually  attached  by  pins,  yet  for  increasing  the  rigidity 
they  are  made  continuous  by  riveting  on  splice  pieces  extending  past  the  pin-holes. 
The  forms  of  parts  of  bridges,  as  well  as  the  methods  of  joining,  are  almost  as  though 
stereotyped.  Thus  the  "eye-bar"  is  an  article  of  manufacture,  and  is  used  in  all 
parts  of  bridges,  except  upper  chords  and  struts  or  columns. 

Upper  chords  and  end  posts  are  most  frequently  made  of  two  channel  bars,  12' 
to  18  inches  apart,  with  webs  vertical.  They  are  joined  on  top  by  a  longitudinal 
plate  extending  the  whole  length,  and  riveted  to  the  flanges,  while  the  bottom  side 
is  latticed  or  "laced."  "Web"  members  serving  as  struts  are  most  frequently  com- 
posed of  two  channel  bars  at  a  distance  apart,  and  connected  by  diagonal  lattice  slats  • 
riveted  on.  Sometimes,  however,  the  two  channel  bars  are  riveted  b)'  their  w'ebs  to 
the  flanges  of  an  I-beam.  Formerly  Phccnix,  keystone,  box,  and  other  columns, 
nearly  or  quite  closed,  were  much  in  use,  but  they  appear  to  have  given  place  almost 
entirely  to  such  open  columns  as  above  mentioned,  simply  from  the  necessity 
experience  has  developed  of  painting  every  inch  of  surface  in  iron  bridges. 

Most  engineers  require  forms  such  that  a  paint  brush  can  touch  every  part, 
either  inside  or  out.  The  advantage  of  this  is  seen  from  the  fact  above  mentioned 
of  the  rusting  of  truss  rods,  and  of  tin  roofs  from  moisture  and  smoke.  The  state- 
ment also,  which  has  come  to  my  notice,  that  tons  of  rust  have  been  removed  from 
tubular  bridges,  is  in  point. 

Floor  beams,  made  by  riveting  four  angle-bars  upon  the  edge  of  a  plate,  two 
upon  each  edge  at  opposite  sides,  are  the  most  common.  The  section  approaches, 
that  of  the  I-beam.  Plates,  are  often  riveted  on  top  and  bottom,  part  of  the  length,  to 
increase  the  strength  at  the  middle  part  where  the  moment  of  strain  is  greatest. 
These  beams  are  most  frequently  suspended  from  the  pins  of  the  trusses  by  inverted 
"n"  bolts.  But  when  there  is  scant  room  below  a  bridge,  for  water-way  or  other- 
wise, they  are  in  some  cases  riveted  to  the  vertical  struts. 

Though  these  methods  are  the  most  common,  various  others  are  in  use.  One 
peculiar  mode  of  suspending  consists  of  placing  the  open  intermediate  column  in  a 
position  such  that  the  channel  bar  webs  are  perpendicular  to  the  direction  of  the 
track  line.  Then  a  pin  is  passed  through  the  channels  from  side  to  side  of  column, 
at  the  height  to  also  pass  the  floor  beam  end,  the  latter  extending  into  the  space  be- 
tween the  channels.  This  makes  a  neat  and  convenient  suspension,  but  it  is  less 
convenient  for  chord  connection  with  column. 

The  stringers  are  most  frequently  of  rolled  I-beams,  though  often  built  like  floor 
beams. 

The  lateral  stiffening  is  much  better  attended  to  in  iron  bridges  than  in  wooden 
ones.  The  lateral  tie  rods  not  only  vary  in  size,  from  end  to  middle,  but  differ  in 
size  according  to  span,  width,  etc.  There  is  generally  a  lateral  system  at  both  the 
bottom  and  top  chords. 

Plate  girders  are  usually  formed  by  riveting  angle-bars  to  the  sides  of  the  webs, 
top  and  bottom,  then  across  these,  a  flange.  The  latter  is  increased  by  additional 
"lifts"  laid  on  in  the  middle  portion.  These  plate  girders  are  usual' y  of  uniform 
depth,  though  some  have  been  met  in  which  the  upper  flange  or  chord  was  arched 
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SO  as  to  nearly  join  the  lower  chord  at  the  same  ends.  Vertical  stays  of  angle-bars 
are  riveted  on  throughout  these  girders,  but  nearest  together  at  the  ends,  their  ob- 
ject being  to  prevent  the  buckling  of  the  webs.  Most  usually  the  two  girders  of  a 
bridge  are  joined  by  riveting  to  the  floor  beams,  so  that  all  forms  a  connected  system. 
An  angle-plate  then  is  set  between  the  floor  beams  and  girders,  to  prevent  the  latter 
from  swaying  or  careening. 

But  on  some  roads  many  of  the  plate  girders  have  wooden  floor  beams ;  the 
latter  sometimes  resting  directly  upon  the  lower  flanges,  and  sometimes  on  angle- 
bars  riveted  to  the  girders.  A  neat  and  serviceable  small  bridge,  where  there  is 
sufficient  water-way,  consists  of  plate  girders,  about  10  feet  apart,  with  lateral  and 
sway  bracings,  and  upon  which  are  mounted  the  wooden  floor  beams,  the  same 
being  sometimes  simply  enlarged  ties,  say  7  by  9  inches,  or  8  by  10  inches  in  section. 
This  plan  is  carried  down  to  I-beam  girders  for  culverts  of  10  feet  span  or  less. 

In  a  few  instances  weak  iron  bridges  have  been  strengthened  by  springing  iron 
arched  ribs  from  the  abutments,  composed  of  channel  iron,  and  securing  the  same 
to  the  trusses  at  a  suitable  number  of  points. 

At  the  present  day  many  good  iron  bridges  are  found  to  be  to6  weak.  This  is 
due  not  to  any  engineering  defect,  but  to  the  growth  in  weight  of  freight  loads  and 
rolling  stock.  We  now  find  60-ton  locomotives  ;  where  formerly  there  were  40  and 
20-ton  loads  per  car,  -where  there  were  10.  Hence,  bridges  designed  to  a  strain  of 
10,000  pounds  per  square  inch  of  iron  section,  as  due  to  the  former  loads,  must  now 
stand  1.5,000,  or  perhaps  more.  This  is  unfortunate,  since  an  iron  bridge  is  so  difficult 
to  strengthen  in  a  satisfactory  manner,  and  so  difficult  for  the  road-men  to  get 
renewed. 

Expansion  and  contraction  of  iron  bridges  is  provided  for  in  supporting  one  end 
on  rollers.  In  short  spans,  however,  rollers  are  dispensed  with,  and  the  bearing 
plates  slide.  Often  the  observed  expansion  reported  by  bridge  attendants  does  not 
account  for  the  whole  variation  of  length,  even  where  rollers  are  in  use.  It  is  be- 
lieved by  some  that  the  rolling  resistance  under  so  much  weight  is  so  great  as  to 
spring  the  piers  where  piers  are  tall.  Thus  it  appears  that  strains,  due  to  con- 
strained expansion,  niRj  be  too  great  upon  chords  to  be  ignored  in  calculating  total 
strains. 

Cost  of  Bridges. 

The  following  figures  are  presented  for  the  purpose  of  giving  an  approximate 
idea  of  the  cost  of  bridges  of  various  spans  and  materials. 
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Table   of  Cost  of  Bridges. 
Exdume  of  Ties  and  RaiU. 


Style. 

Length. 

Height. 

Cost  pel 
foot. 

Authority. 

75  feet. 
124    •■ 
147    ■' 
168    •■ 
210    ■■ 
100    " 
150    " 
1.50    •■ 
75    •■ 
124    ■• 
147    " 
168    " 
210    " 
150    " 
1.50    ■• 
100    " 
100    ■' 
30    •• 
44    " 
64    " 

23  feet. 
23.5   ■■ 
23.5   " 
21.5   ■• 
28      " 

82100 
29  20  i 
29  20 
33  60 
47  70 
19  00 
26  00 
28  00 
19  40 

24  30 

25  55 
32  00 
40  05 
32  00 
GO  00 
50  00 
00  00 
22  50 
25  00 
42  50 

1 

1  ( •.  L.  Strobel,  of  the  Keystone 
1'    Bridge  Works. " 

II 

.1 

1. 

1 

1  G.  M.  Reid,  of  L.  S.  A  M.  S. 

)     K.  K. 

Combination  ^ 

vitli  wood  Hoor  beams... 

22  feet. 

24  ■• 

25  " 

26  " 
28      " 

■C.L.  Strobel." 
'  Smith  Bridge  Co 

1 

Uouble  track. 
3>^  feet. 

1 

^G.  M.  Reid. 

5  feet. 

J 

"  See  article  on  cost  of  Howe  and  combination  bridges,  by  C.  L.  Strobel.  C.  E..  In  the  .\mericau 
Engineer  for  July  1, 1882,  page  9. 

Enoine  AND  Car  Length.s  and  Weights. 

The  following  table  of  lengths  and  weights  of  rolling  stock  is  given  for  the  pur- 
pose of  conveying  an  idea  of  such  dimensions  in  actual  use  at  present. 

Table  ok  Lengths  axd  Weights. 
In  Running  Order.- 


Passenger  engine,  K 

Freight  engine 

Passenger  engine  .... 
Passenger  cars 

Pullman  cars 

Beggage  cars 

U.S.  postal  cars 

Freight  cars 


Part. 


Kngine  and  tender .. 

Total  wheel  base 

On  drivers 

Engine  and  tender  ., 

Total  wh^el  base 

On  drivers 

Engine  and  tender.. 

Body 

Total 


Length. 


80,500  lbs. 
44;0O0"ibs.' 


P.,Ft.  W.&C. 
'  Penn'aR.  R. 


tP.,  Ft.  W.  etc. 
'•  Penn'a  R.  R. 


Strains  under  Maximum  TvOads. 

1q  proportioning  the  parts  of  bridges  for  resisting  their  strains,  a  great  variety 
of  detail  exists  in  the  present  practice.  We  find  no  "  live  "  bridge  engineer  of  to- 
day adopting  a  fixed  maximum  load  per  foot  for  all  spans,  even  for  the  same  road 
and  the  same  trains,  neither  do  we  find  the  same  practical  part  of  the  ultimate  or 
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elastic  resistance  of  the  iron  adopted  for  the  allowable  strain  for  all  parts  of  any  one 
bridge.    The  factor  of  safety  is  "  a  thing  that  was"  to  such  an  engineer. 

In  the  first  place,  the  quality  of  the  iron  is  allowed  to  diflfer  for  difTerent  parts  of 
bridges.  Tension  members  are  never  made  of  anything  but  "  double  refined  "  iron, 
that  is,  iron  that  has  been  double  rolled.  This  consists  of  taking  '■'muck-bars"  (the 
result  of  first  rolling  from  puddle  blooms),  cutting  and  piling  them,  reheating  to  a 
welding  heat,  rolling  into  bars,  then  cutting,  piling,  and  reheating  again,  when  they 
are  rolled  to  the  needed  sizes.  Compression  pieces  are  single  refined,  in  which  the 
last  piling  and  rolling  above  described  is  omitted.  Channel  bars  of  columns  and 
upper  chords  are  thus  treated. 

A  fair  quality  of  double  refined  iron  in  bars  should  have  a  tensile  strength  of 
50,000  pounds  per  square  inch ;  an  elastic  limit  of  26,000  to  30,000  pounds  per  square 
inch ;  stretch,  15  per  cent,  in  8  inches  ;*  bend.  180°  around  a  cylinder  of  diameter 
equal  its  thickness  without  fracture ;  and  when  nicked  and  broken  should  show  a 
fibrous  fracture.  Such  iron  in  the  regular  truss  tension  members  is  usually  allowed 
to  be  strained  to  10,000  pounds  per  square  inch  for  the  maximum  load.  In  some 
cases  floor  beams  are  allowed  8000  pounds  only,  because  they  are  strained  nearly  to 
the  maximum  allowed  for  each  passage  of  load.  This  is  true  of  floor  beams,  because 
the  greatest  load  occur.s  when  under  the  drivers  of  the  locomotive.  In  the  main 
truss,  however,  the  maximum  strains  are  only  reached  when  the  whole  train  is  up 
to  the  maximum,  a  condition  which  does  not  happen  with  every  train.  The 
_l-shaped  hangers  for  floor  beams  are  usually  allowed  only  .5000  to  7000  pounds. 
Struts  and  upper  chords  are  computed  as  columns,  and  on  a  supposed  basis  of  about 
SOOOt  pounds  per  square,  inch.  This  low  value  is  probably  partly  due  to  the  fact  of 
single  rolling  for  channel  iron. 

ASSDJIED   M.AXIMUM    EoLUNG    Lo.lD. 

In  calculating  the  maximum  strains  there  are  two  ways  of  treating  the  question 
of  the  maximum  load. 

1st.  By  adopting  the  greatest  actual  train  weights,  such  as  two  of  the  heaviest 
locomotives,  followed  by  a  train  of  the  heaviest  loaded  freight  cars  ;  then  computing 
the  strains  as  static  effects  to  which  results  are  added,  for  "  dynamic  effect :" 

For  spans  of  about  30  feet 2-5  per  cent. 

50  feet 15 

"         Tofeet ^.....  10       " 

"  "       100  and  over 0       '* 

2nd.  By  assuming  fictitious  train  weights  which  are  uniform  per  foot  for  the 
span,  but  which  are  much  the  greatest  for  short  spans.  Thus,  for  some  roads  on 
this  plan,  the  assumed  load  for  calculating  strains  is : 

For  spans  of  10  feet 6000  pounds  per  foot. 

40feet 4000 

150  feet 3000 

oOOfeet 2500 


^■^  See  results  given  further  on  under  testing  and  selecting  material, 

t  By  a  rational  formula  for  columns,  given  in  the  appendix  to  this  report,  it  is  shown  that  this 
value  would  he  but  a  little  over  6000  pounds,  according  to  the  usual  assumption  respecting  columns. 
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This  diminishing  scale  is  to  be  accounted  for  as  providing,  first,  for  impact ;  the 
latter  being  greatest  for  short  spans,  because  so  much  more  quickly  passed  by  the 
forward  end  of  a  train,  and  causing  an  application  of  load  which  is  so  sudden  as  to 
be  of  the  nature  of  a  blow  ;  and,  second,  because  short  spans  have  the  locomotive 
itself  for  the  maximum  load,  while  longer  spans  can  only  be  covered  by  adding  to 
the  one  or  two  locomotives  some  portion  of  the  train. 

Crystallization  of  Iron  in  Bridc;e.s. 

As  regards  the  deterioration  of  iron  in  use  by  crystallising,  there  are  differences 
of  opinion  and  too  few  facts.  One  man  will  present  evidence  of  crystallization,  while 
another  will  produce  equally  good  evidence  against  it.  It  appears  that  data  is  too 
uncertain.  When  rods  taken  from  a  bridge  are  found  to  be  crystalline,  it  is  not 
known  whether  they  were  not  so  when  put  in.  But  this  matter  will  be  settled  in ' 
due  time,  because  positive  data  now  exists  as  to  the  condition  of  iron  in  existing 
bridges.  When  the  future  engineer  shall  examine  the  parts  of  these  bridges,  and 
compare  notes  with  the  former  records,  we  shall  know  how  about  crystallization. 

In  examining  iron  for  crystallization,  the  manner  of  testing  is  important.  For 
instance,  in  the  experience  of  the  writer,  bars  of  iron,  which  when  nicked  with  a 
cold  chisel  and  broken  with  a  sledge  on  an  anvil,  have  appeared  very  crystalline, 
while  the  same  bits,  thus  broken  off,  when  put  into  a  testing  machine  and  drawn 
apart  by  tension,  have,  at  the  fracture  thus  produced,  appeared  perfeclly  fibrous. 
Also  specimens  nicked  and  broken  by  bending  have  been  found  crystalline  at  that 
portion  of  the  fracture  near  the  nick,  while  the  other  part  was  fibrous.  Thus  it 
seems  difficult  to  predicate  the  condition  of  a  quantity  of  iron  simply  from  an  ex- 
amination of  test  specimens  of  it.  But  the  deportment  of  iron,  incidentally  or  per- 
haps accidentally  observed,  is  sometimes  the  best  indicator  of  its  condition  as  to  crys- 
tallization. When  a  bar  breaks  in  its  ordinary  handling,  as  in  throwing  on  or  off 
of  cars,  the  fracture  may  be  expected  to  be  crystalline,  and  the  iron  worthless  for 
bridges. 

Steel  Bridges. 

We  are  now  at  the  verge  of  a  steel  bridge  era,  several  important  steel  bridges 
being  already  built,  and  in  process  of  construction.  The  most  important  mechanical 
difficulty  in  this  direction  is  already  overcome  in  the  existence  of  machinery  for  the 
manufacture  of  solid  steel  eye-bars.  Steel  is  in  every  way  better  fitted  for  bridges 
than  iron.  It  is  less  subject  to  deterioration,  becoming  more  uniform  in  results  of 
manufacture,  has  an  ultimate  strength  of  nearly  double  that  of  iron,  and  an  elastic 
limit  from  two  to  three  times  as  high.  Considering  the  strength,  it  is  but  little,  if 
any,  more  costly.  This  step  from  iron  to  steel  is  but  the  natural  course  from  cast- 
iron  up,  which  latter  material  is  now  entirely  abandoned  as  a  material  for  bridges, 
except  tor  unimportant  members,  such  as  wall  plates,  packing  pieces,  etc. 

Sway  Bracing. 

In  both  wood  and  iron  bridges  "sway"  bracing  is  universally  employed  in  deck 
bridges.  But  such  bracing  is  held  in  doubt  by  some  experienced  and  observing 
railroad  men,  except  at  the  ends  of  the  bridge,  where  it  should  be  especially  strong. 
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The  reason  given  for  this  belief  is  that  where  one  truss  receives  a  greater  strain  than 
the  other  from  any  such  cause,  as  wind  against  the  train,  train  at  one  side,  as  in 
double  track  bridges,  curved  track,  etc.,  each  truss  should  be  allowed  to  remain  in  a 
plane.  But  the  sway  braces  preserve  the  cross-section,  so  that  if  one  truss  deflects 
more  than  the  other,  each  truss  must  careen  to  one  side  to  some  certain  correspond- 
ing extent  at  the  mid-span,  but  not  at  the  ends,  because  here  the  solid  abutments 
prevent.  This  forces  the  chords  laterally  out  of  a  straight  line,  causing  horizontal 
transverse  strains  upon  them.  The  eye-bars  on  one  side  of  the  lower  chord  would, 
under  these  circumstances,  be  strained  more  than  those  on  the  other  side,  an  in- 
equality which  would  disappear  in  the  absence  of  sway  bracing.  Not  only  would 
the  main  trusses  be  afl"ected,  but  the  lateral  bracing  at  top  and  bottom  would  be 
strained  unduly,  and  probably  higher  than  provided  for  in  the  oversight  of  this 
matter.  The  old  Ashtabula  bridge  was  an  iron  deck,  and  who  can  say  to  what  ex- 
tent the  sway  bracings  was  responsible  in  the  failure  of  it  ? 

Though  the  one  consideration  of  greater  flexibility  of  cross-section  seems  to 
favor  the  omission  of  swaj'  braces,  in  that  we  thus  obtain  freedom  from  stresses  in 
one  system  of  bracing  as  due  those  in  another  system,  yet  it  is  probable  that  the 
yielding  cross-section  will  allow  the  train,  while  under  wind  pressure,  to  be  forced- 
to  a  greater  inclination  toward  the  leeward,  thus  causing  a  probable  greater  displace- 
ment of  the  center  of  gravity  of  train  toward  the  leeward  truss,  and  increasing  the 
strain  on  the  latter.  But  the  increased  strain,  due  to  the  careening  alone,  can  only 
be  slight  at  most,  and  simple  in  nature ;  while  the  sway  braces  antagonize  the  dif- 
ferent truss  systems,  causing  crossed  and  mixed  strains  of  a  very  complicated  nature ; 
which,  if  not  positively  endangering  the  structure,  are  likely  to  cause  loose  and 
shackly  joints  at  the  sway  lateral  brace  connections.  Mr.  David  Lee,  master  of  roads 
for  the  B.  &  0.  Railway,  in  Ohio,  is  entitled  to  credit  for  calling  attention  to  this 
matter  of  sway  bracing. 

Vibrations  and  Strains. 
In  observing  the  deportment  of  a  bridge  as  a  swift  train  passes  over,  the  parts 
are  seen  to  be  much  agitated.  Tie  rods  will  often  fly  about  at  the  middle  parts  to  a 
very  considerable  extent.  This  has  evidently  received  some  attention  by  engineers, 
because  in  a  few  instances  tie  rods  at  the  crossing  points  have  been  found  tied  to- 
gether, apparently  to  stop  vibrations.  That  all  such  vibratory  movements  cause 
direct  strains  in  the  vibrating  parts  there  can  be  no  doubt ;  and  it  is  unfortunate  that 
these  vibrations  cannot  be  predetermined  so  that  the  strains  resulting  from  them  can 
be  calculated.  Could  these  be  accurately  determined,  it  is  probable  that  the  prac- 
tical maximum  working  stress  for  bridge  iron  in  tension  could  be  safely  raised  from 
10,000  pounds  per  square  inch  to  15,000  pounds ;  a  margin  being  still  left  between  the 
latter  figure  and  that  for  the  elastic  limit  for  indeterminate  strains  due  to  such  move- 
ments as  considered  below.  Even  20,000  pounds  might  possibly  be  employed,  if  all 
the  working  strains  could  be  accounted  for. 

Lurching  op  the  Bridge. 
In  some  cases  the  whole  central  part  of  the  bridge  is  also  in  an  agitated  condi- 
tion, both  vertically  and  horizontally.    There  seem  to  be  various  causes  for  this,  such 
-as  want  of  perfect  balance  in  the  drive  wheels  and  connections,  error  in  perfect 
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alignment  of  rails,  especially  iu  the  vertical  plane,  wandering  ol  the  wheels  from  side 
to  side  over  the  1  to  1!  inches  of  clearance  between  flanges  and  rails,  irregularity  of 
curves  on  bridges,  tangent  points  on  bridges,  etc.  In  some  cases  this  seems  to 
amount  to  an  oscillatory  or  vibratory  movement  of  the  whole  bridge. 

Cumulative  Vibration  in  Bkidges. 

It  is  a  well  known  physical  fact  that  rhythmical  impulses,  though  very  slight 
individually,  will  result  in  an  astonishing  cumulative  action  when  applied  for  a  time 
to  a  body  so  circumstanced  as  to  vibrate  in  equal  rhythm.  .Soldiers,  in  marching, 
must  break  step  in  passing  over  foot  bridges,  else,  if  the  bridge  should  have  a  time 
of  vibration  equal  the  time  of  step,  the  structure  would  vibrate  seriously.  The  trot 
of  a  dog  has  been  observed  to  cause  a  street  bridge  to  vibrate  with  decided  intensity, 
the  vibration  being  observed  to  keep  time  with  the  dog.  Horses  in  vehicles  "  must 
not  move  over  the  bridge  faster  than  a  walk,"  for  fear  the  trot  and  vibration  periods 
shall  agree.  The  child  in  a  swing  is  able  to  rise  from  a  low  to  a  high  amplitude  with- 
out help,  simply  by  a  tilting  motion  of  the  body,  so  directed  tliat  each  adds  a  slight 
impulse  to  the  oscillatory  movement. 

Similarly  in  railroad  bridges  a  slight  want  of  perfect  balance  of  the  locomotive 
drive  wheels  may  cause  unexpected  vibrations  and  unanticipated  strains  when  the 
times  of  half  revolution  of  drivers  harmonize  with  the  bridge  vibration  time.  The 
likelihood  of  such  synchronism  may  be  rendered  more  apparent  by  means  of  calcu- 
lated results. 

For  example,  a  train  moving  at  the  rate  of  30  miles  per' hour,  has  a  velocity  of 
44  feet  per  second.  Locomotive  drivers  of  51  feet  diameter  make  one  revolution  in 
about  0.4  second,  or  a  half  revolution  in  0.3  second. 

Now  an  iron  bridge  of  150  feet  span  will  weigh  about  1,400  pounds  per  foot.  In 
vibrating  vertically,  as  by  placing  a  heavy  load  upon  it  suddenly,  the  ends  at  abut- 
ment do  not  participate,  while  the  middle  is  most  active.  To  get  an  approximation, 
without  going  into  refinements  as  to  distributed  masses,  suppose  half  the  bridge 
length  to  vibrate  equally  while  the  quarters  near  the  abutments  do  not  vibrate,  then 
half  the  weight  of  the  bridge  will  enter  into  account  for  vibration,  or  105,000  pounds. 
Next,  let  us  suppose  a  train  moves  rapidly  on,  in  which  the  drivers  are  out  of  balance ; 
if  the  bridge  vibrates,  the  engine  and  train  to  abutment  will  vibrate  witli  it,  so  that  a 
portion  of  vibratory  mass  must  be  added.  Taking  the  weight  of  the  train  at  2,000 
pounds  per  foot,  the  half-span,  or  75  feet,  will  weigh  150,000  pounds.  Finally,  let  it 
be  supposed  that  the  static  deflection  of  the  bridge  for  this  train  load  is  one  inch, 
which  is  about  that  found  for  such  cases. 

Now,  by  the  principles  of  dynamics,  the  time  of  vibration  for  this  case,  suppos- 
ing the  load  at  the  center  of  bridge  is  found  to  be 

\  w  g 

Where  IT  is  the  total  load,  105,000  +  150,000  =  255,000  pounds,  w  the  added  load  = 
1.50,000  pounds,  d  =  the  static  deflection,  =  1  inch,  or  jV  foot,  and  g  =  the  accelera- 
tion of  gravity  =  32,  nearly.  Introducing  these  and  reducing,  we  find  the  time  of  a 
simple  vibration  to  be  0.2  second,  a  value  which  agrees  with  the  time  of  revolution 
of  the  drive  wheels.    Hence,  unbalanced  drivers  will  here  cause  vibration,  with  a 
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period  of  0.2  second.  The  period,  from  the  highest  point  bacli  to  that  point  of  roove- 
nient,  will  correspond  to  the  entire  revolution,  or  0.4  second  o(  time.  This  will  cause 
24  complete  movements  per  second,  and  is  the  period  whicli  would  be  noticed  by  an 
observer. 

Similarly,  a  bridge  of  300  feet  span,  weighing  2,600  pounds,  per  foot,  undergoing 
a  static  deflection  of  2  inches  from  a  freight  train  load  of  2,0U0  pounds  per  foot,  will 
vibrate  in  a  period  of  .35  second.  A  double  vibration-,  whicli  corresponds  with  the 
time  of  revolution  of  a  drive  wheel,  would  be  made  in  0.7  second.  This  time  of  revo- 
lution of  4  feet  drivers  answers  to  a  train  speed  of  about  11^  miles  per  hour,  or  14^ 
for  5  feet  drivers-     This  case  answers  fairly  to  freight  trains. 

Hence,  it  appears  that  bridges  are  liable  to  become  badly  shaken  from  cumula- 
tive impulses;  those  of  100  to  200  feet  span  by  passenger  trains,  and  those  of  200  to 
400  feet  span  by  freight  trains. 

To  estimate  the  amount  or  intensity  of  this  action,  first  consider  passenger  trains. 
To  this  end  we  will  take  advantage  of  the  calculations  of  Mr.  J.  AV.  Cloud,  of  Altoona, 
Pa.,  engineer  of  tests  for  the  Pennsylvania  Railroad.  The  results  of  his  calculations 
are  given  in  a  valuable  paper,  evi<lently  prepared  with  much  care,  on  Shocks  on  Rail- 
way Bridges,  and  read  before  the  American  Institute  of  Mining  Engineers,  February 
1881.  His  calculations  are  for  a  locomotive  of  the  Pennsylvania  Railway,  Class  B,  the 
weight  of  which  in  running  order  is  73,100  pounds.  Drive  wheels,  four  in  all,  are  62 
inches  in  diameter,  weight  of  tender,  loaded,  49,800  pounds. 

The  shocks  that  Mr.  Cloud  calculates,  are  those  due  to  the  centrifugal  force  of 
the  counterbalance  w'eights  in  the  drive-wheels,  and  considered  as  acting  upon  the 
bridge  like  a  hammer  with  repeated  blows,  but  without  supposing  synchronous 
bridge  vibration  to  follow. 

These  calculations,  as  far  as  ihe  downward  and  upward  thrusts  from  centrifugal 
force  are  concerned,  are  exactly  to  our  purpose.  At  a  speed  of  50  miles  per  hour, 
these  thrusts  for  each  of  the  four  wheels  are  given  at  6,260  pounds,  and  act  down- 
ward when  the  counterweight  is  down,  and  upward  when  the  counterweight  is  up, 
the  two  being  repeated  4i  times  every  second. 

For  our  present  purpose  we  must  find  the  effect' of  all  the  wheels  on  the  bridge, 
supposing  the  latter  to  vibrate  in  synchronism. 

Now,  as  a  wheel  revolves,  the  centrifugal  force  acts  in  the  direction  of  a  radius 
through  the  counterweight,  but  this  radius  revolves  with  the  wheel.  For  a  half  revo- 
lution there  is  a  component  downward,  and  for  the  other  half  there  is  a  component 
upward.  The  resultant  eflfect  for  a  half  revolution  is  about  the  same  as  though  two- 
thirds  of  the  force  acted  constantly  for  the  half  revolution  downward,  and  then  for 
a  half  revolution  upward.  Hence,  for  a  single  wheel,  the  two-thirds  of  6,260  is 
4.173  pounds.  Now,  to  include  the  eflTect  of  the  4  wheels,  it  appears,  from  the  fact 
that  opposite  wheels  have  cranks  at  light  angles,  the  resultant  of  forces  in  a  right- 
angled  triangle  should  Ije  taken  for  each  pair  of  wheels,  giving  1.42  <  4,173  X  by  2 
lbs.  =  11,851  lbs.  for  the  combined  action  of  all  the  wheels,  in  the  form  of  a  con- 
stant force  for  a  half  revolution.  This  is  equivalent  in  its  effect  upon  the  bridge  to 
that  of  all  the  counterweights. 

Now  it  is  well  known  by  the  principles  of  dynamics,  that  the  dynamic  deflection 
due  to  this  force  is  twice  the  statical.     The  latter  can  be  found  by  simple  proportion 
24  R.  R.  C. 
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in  a  comparison  of  the  11,851  pounds  with  the  train  load  of  150,000  pounds.  If  the 
latter  produces  a  deflection  of  1  inch,  the  former  will  cause  a  statical  deflection  of 
.079  inch,  which  will  be  downward  for  the  downward  force,  and  vice  versa.  Calling 
these  points  of  static  deflection  neutral  points,  we  have  for  cumulative  synchronous 
vibration  the  first  dynamic  downward  deflection,  equal  to  2  X  -079  =  0.158  inches, 
with  the  lower  neutral  point  at  the  middle  of  the  amplitude.  Now,  because  the 
force  is  reversed,  the  return  amplitude  will  be  such  that  the  upper  neutral  point  di- 
vides it  equally,  from  which  it  appears  (by  aid  of  a  sketch)  that  the  latter  amplitude 
is  three  times  the  first.  The  next  amplitude,  downward,  with  lower  neutral  point 
central,  will  be  such  as  to  reach  a  point  in  descent  which  is  below  the  first  lowest 
.point  of  deflection,  by  a  distance  which  equals  four  times  the  statical  deflection. 
Now  by  the  continuation  of  this  action,  the  force  being  supposed  to  reverse  with  the 
motion,  each  succeeding  point  of  descent  will  be  lower  by  a  four  fold  statical  deflec- 
tion, or  by  4  X  -079  =  0,316  inches.    Similarly  for  the  upward  movements. 

Now,  as  the  wheel  makes  about  five  complete  turns  along  the  central  part  of  the 
bridge,  we  find  this  four  fold  deflection  to  be  repeated  five  times,  giving  us  a  result- 
ant total  deflection,  due  to  the  cumulative  action,  of  5  X  4  X  .079  =  1.580  inches  ;  a 
deflection  which  is  in  excess  of  that  due  to  the  whole  load  of  150,000  pounds,  viz. : 
one  inch,  by  over  50  per  cent.  Hence,  the  cumulative  action  more  than  doubles  the 
strain  on  the  bridge.  From  this  it  appears  that  an  iron  bridge,  calculated  for  the 
usual  statical  strain  of  10,000  pounds  per  square  inch,  would,  from  the  additional 
cause  now  considered,  be  strained  to  25,800  pounds  per  square  inch,  a  strain  which 
is  fully  up  to  the  elastic  limit,  and  hence  such  a  bridge  would  be  in  imminent  danger 
of  destruction. 

The  individual  impulses  will  vary  as  the  square  of  the  velocity,  or  speed  of  the 
trains,  so  that  for  about  352-  miles  per  hour  the  superadded  strains  will  be  onlj'  half 
what  they  are  found  for  the  above  case  of  50  miles  per  hour.  But  one  point  to  be 
noted  is,  that  during  a  run  of  100  or  200  miles,  at  a  stated  speed  of  30  miles  per  hour, 
an  occasional  speed  of  50  may  be  reached,  and  this,  likely  enough,  at  the  critical 
moment  of  crossing  a  bridge. 

For  freight  trains,  at  15  miles  per  hour,  with  4-foot  drivers,  a  single  impulse  is 
only  about  one-seventh  that  for  50  miles,  as  above.  But  as  the  bridges  attacked  are 
twice  as  long,  and  the  number  of  impulses  twice  as  great,  the  resultant  efTect  is  about 
one-third  that  for  the  50  mile  speed,  and  hence  causes  a  35  per  cent,  superadded 
strain. 

This  action  is  believed  to  be  a  potent  cause  in  the  destruction  of  bridges,  because 
the  drive  wheel  system  is  never  exactly  balanced.  But  such  vibration  is  not  expected 
for  every  train,  nor  every  bridge.  The  reason  well  authenticated  instances  of  its 
occurrence  are  not  plenty,  is  probably  due  to  the  fact  that  observing  persons  are  not 
often  in  the  position  to  detect  it.  Can't  the  survivors  of  the  St.  Charles  bridge  dis- 
aster explain  ? 

At  least  one  case  occurred  in  the  experience  of  the  writer,  causing  personal 
alarm  for  the  second  and  a  half  that  the  engine  was  apparently  jumping  along  the 
briiige.  It  was  during  a  ride  in  the  cab  of  an  engine,  while  seated  and  leaning  out 
of  the  window  ;  the  bouncing  was  decided,  and  with  no  mistake,  because  the  ride  in 
thi><  position  was  taken  for  the  express  purpose  of  seizing  upon  any  peculiar  incident 
or  phenomenon.     It  furnishes  a  striking  corroboration  of  the  above  calculations. 
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A  Bridge  Indicator. 

In  order  to  study  these  actions  more  satisfactorily,- as  well  as  other  "dynamic 
eflFects"  of  a  moving  train  upon  a  bridge,  an  instrument  has  been  devised  which 
might  be  called  a  bridge  indicator,  the  object  of  which  is  to  give  a  graphic  record  of 
the  movements  of  a  bridge  as  a  train  passes  it.  A  rude  affair  of  the  kind  has  been 
used  with  results  given  in  the  accompanying  diagrams  numbered  1  to  7. 

In  this  case  a  bridge  near  Columbus,  Ohio,  was  chosen  as  the  subject  of  experi- 
ment with  the  instrument,  it  being  the  only  one  yet  experimented  with.  This  par- 
ticular bridge  was  a  "  pony,"  or  "half  Howe"  truss,  of  two  spans,  both  upper  and 
lower  chords  being  continuous  over  the  central  pier.  Eacli  span  is  60J  feet  long, 
with  a  total  depth  of  truss  of  8  feet  9  inches.  The  chords  are  of  three  timbers,  5,  10, 
5  by  12  inches  in  section  for  the  lower,  and  5,  10,  B  by  9  inches  for  the  upper  chord. 
Main  braces  are  6  by  8  inches,  and  counters  6  by  6  inches. 

1  2  8 


The  upper  diagrams  of   the  cuts,  numbered  1,  2,  3,  etc.,  were  all  taken  at  the 
middle  of  rthe  west  span  of  the  bridge.    The  lower  diagrams,  of  the  same  numbers. 
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were  taken  at  the  middle  ut  the  west  half  of  the  west  span.  Thus,  any  two  diagrams 
under  one  number  were  taken  simultaneously,  the  upper  at  the  middle,  and  the 
lower  at  the  quarter  of  span. 

The  track  on  this  bridge  was  straight,  except  at  the  west  end,  where  10  feet 
belong  to  a  curve  of  about  four  degrees.  Thu.s,  a  tangent  point  lies  in  about  10  feet 
from  the  west  end.  The  object  of  placing  an  indicator  at  the  west  quarter  of  the 
bridge  was  to  observe  the  elieut  of  this  tangent  point. 

A  description  ot  the  instrument  will  aid  us  to  a  better  interpretation  of  the 
diagrams.  At  each  point  for  taking  diagrams  a  wooden  board,  dressed  smooth,  was 
secured  to  the  bridge  firndy  at  one  truss.  The  plane  of  the  board  was  vertical  and 
perpendicular  to  the  line  of  the  truss.  A  paper  was  secured  to  the  board  by  thumb 
tacks  for  each  diagram.  Upon  these  sheets,  while  thus  tacked  to  the  boards,  the 
diagrams  were  made.  At  the  midspan  the  paper  faced  toward  the  east,  while  at  the 
west  quarter  it  faced  toward  the  west.  From  the  ground  beneath  the  bridge  a  stand 
was  built  of  timbers,  and  brought  up  to  where  a  pencil  conld  be  firmly  held  by  it, 
and  in  such  position  as  to  lightly  touch  the  paper  tacked  upon  the  board  secured  to 
the  bridge,  as  above  described.  Under  these  conditions  a  movement,  due  to  the 
yielding  of  the  bridge  in  any  manner,  would  be  indicated  by  a  mark  of  the  pencil 
upon  the  paper.  A  vertical  deflection  of  the  bridge  would  make  a  vertical  mark 
equal  in  length  to  the  deflection.  Also  a  horizontal  movement  would  be  indicated 
by  a  horizontal  mark,  or,  finally,  any  sort  of  cross  motion  of  the  bridge  at  the  in- 
dicator would  be  evinced  by  its  representative  mark.  In  other  words,  the  bridge 
autographically  registers  all  of  its  own  transverse  movements. 

The  same  figures  would  be  obtained,  evidently,  if  the  ])aper  were  held  upon  the 
stand,  and  the  pencil  upon  the  bridge,  except  one  would  be  inverted  with  respect 
to  the  other.  The  most  natural  arrangement  is  the  latter,  and  for  that  reason  the 
diagrams  are  so  posed  that  a  downward  motion  of  the  bridge  is  indicated  by  a  down- 
ward stroke  of  the  pencil  on  the  figure. 

No.  1  was  taken  at  the  middle  of  the  bridge  when  a  slowly  moving  freight  train 
was  passing,  drawn  by  an  ordinary  sized  locomotive.  The  pencil  was  held  on  tue 
paper  till  about  10  cars  had  passed  going  east.  The  bridge  sank  gradually  from  A  to 
C  as  the  engine  approached  the  middle  of  the  span.  But  as  it  passed  on  over,  the 
pencil  rose  io  D,  and  remained  there  till  about  five  of  the  heaviest  loaded  cars  passed. 
For  the  lighter  cars  following,  the  pencil  rose  to  E,  and  remained  there  for  the  next 
five  cars,  and  it  was  then  removed. 

No.  2  is  for  a  freight  train  going  west  at  about  twenty  miles  per  hour,  A  is  the 
position  of  the  pencil  when  the  bridge  is  at  rest.  As  the  engine  came  upon  the  east 
span  the  pencil  rose  from  A  to  the  top  of  the  figure,  and  then  descended  again  to 
the  bottom  as  the  engine  came  over  to  the  middle  of  the  west  span  where  the  in- 
dicator was  located.  Then  the  pencil  rose  to  the  top  of  the  open  part  of  the  figure, 
when  it  was  removed,  the  engine  having  just  left  the  bridge.  The  lower  part  of 
No.  2,  taken  at  the  quarter,  had  the  pencil  in  contact  longer  than  the  upper  part ;  the 
heavy  blotch  at  the  top  of  the  lower  third  occurring  while  the  cars  of  the  train  were 
passing. 

No.  3  resulted  from  the  passage  of  a  passenger  train  of  four  cars  going  west.  As 
the  train  struck  the  east  span  the  pencil  rose  from  A  to  B,  but  descended  as  the 
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engine  came  upon  the  west  span  to  the  lowest  point,  it  tlien  rose  to  the  heavy  mark- 
ings at  the  middle.     Finally  the  pencil  returned  to  A. 

No.  4  is  for  a  passenger  train  going  west.     As  the  engine  came  upon  the  east 
span  the  pencil  left  the  point  of  rest  A,  rose  to  B,  while  engine  was  on  east  span, 


went  to  lower  part  of  figure  as  engine  came  on  west  span,  but  Anally  returned  exactly 
to  A  as  the  train  left  the  bridge. 

No.  5  is  for  a  passenger  train  going  east,  four  cars.  Pencil  went  down  to  lower 
point  as  the  engine  was  on  the  west  span,  then  it  rose  as  the  second  span  was 
reached,  and  finally  went  above  A  to  B  as  the  rear  of  the  train  was  on  the  east  span. 
But  the  pencil  finally  returned  to  A  as  the  train  left  the  bridge. 

No.  6,  passenger  train,  two  cars,  going  east  at  about  thirty  miles  per  hour. 
Pencil  was  removed  just  as  the  last  car  passed  it.  This  explains  the  absence  of  the 
point  B.  A  variety  of  small  movements  must  have  occurred  when  the  pencil  was 
about  at  the  middle  of  the  diagram,  thus  giving  cause  for  the  black  blotch. 
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No.  7  was  taken  as  a  pony-engine  passed  very  rapidly  going  east.  The  pencil 
was  removed  as  tlie  engine  reached  the  middle  of  the  span.  This  explains  why  B 
is  missing.  The  lower  part  of  No.  7  is  a  more  simple  diagram  than  any  of  those  taken 
at  the  quarter,  though  the  pencil  was  not  removed  till  the  engine  passed.  This  is 
due  to  the  fact  that  the  engine  was  alone.  This  card  gives  us  a  complete  loop,  the 
pencil  returning  to  A. 

The  diagrams  from  the  quarter  point  add  but  little  interest.  They  resemble  the 
others,  both  as  regards  general  form,  and  in  having  two  points,  A  and  B.  They  are 
smaller  than  the  others,  but  not  so  much  so  as  would  be  naturally  supposed.  They 
do  not  add  much  light  respecting  the  influenoe  of  the  tangent  point  on  the  west 
quarter  of  the  bridge.  Also  the  relation  of  the  movements  of  the  bridge  at  the  two 
points  does  not  appear  to  be  systematic  in  detail,  though  bearing  a  general  resem- 
blance as  above  stated. 

Much  interest  attaching  to  these  diagrams  is  obscured  in  the  knotted  posts.  To 
remedy  this  it  is  proposed  to  arrange  a  clock-work  to  carry  the  paper  forward,  at  a 
predetermined  speed,  while  the  diagram  is  making.  Then  if  the  number  of  cars  in 
the  train  is  noted,  and  if  the  instant  at  which  each  end  of  the  train  passes  the 
indicator  is  marked  by  a  dot  on  the  moving  diagram  paper,  we  will,  by  knowing  the 
speed  of  the  paper,  have  data  for  miles  per  hour  of  train,  and  ordinates  for  every 
position  of  train.     But  on  the  paper  we  should  have  two  curves  traced,  one  for  the 
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vertical  movements  of  the  bridge,  and  one  for  the  horizontal.  This  would  give  us 
the  means  of  completely  analyzing  the  obscure  parts  of  the  diagrams. 

Simple  lurches  would  be  indicated  by  irregular  sinuosities  without  law,  while 
for  vibrations  they  would  be  systematic. 

One  drawback  to  the  general  applicability  of  this  instrument  would  be  found  in 
the  inconveniance  in  erecting  the  tower  for  carrying  the  pencils.  As  a  substitute 
for  the  tower,  it  is  proposed  to  throw  out  a  stone  anchor  from  the  desired  point  of 
application  to  the  bridge,  the  anchor  having^attached  a  hempen  cord  or  fine  wire, 
long  enough  to  extend  to  the  point  of  observation.  A  pencil  is  then  to  be  arranged 
in  a  slide  working  freely  in  vertical  guides,  to  which  slide  the  wire  is  to  be  attached. 
A  spring,  quite  flexible,  is  then  to  draw  up  on  the  slide,  making  the  wire  below 
tense.  Then  as  the  bridge  rises  or  falls  the  wire  causes  the  slide  to  remain  at  a  con- 
stant height,  while  the  instrument  and  paper  are  vibrating  with  the  bridge.  It  is 
then  only  necessary  to  place  the  pencil  to  the  paper,  and  the  clock-work  in  motion, 
to  secure  the  diagram  for  the  vertical  movements. 

The  lateral  movements  are  not  quite  so  easily  provided  for,  since  there  is  need  of 
an  anchorage  at  one  side  on  a  level.  It  is  believed,  however,  that  this  can  be  secured 
in  effect  by  two  anchors'and  chords,  the  latter  forming  a  junction  at  the  horizontally 
opposite  point  desired.  To  hold  them,  a  tension  strand  under  spring  action,  drawing 
as  a  resultant  force  to  the  two  anchor  chords,  will  fix  the  junction  point  as  desired. 
In  case  of  such  double  anchorage  to  the  lateral  and  vertical,  two  pencils  may  be 
made  to  write  on  the  one  sheet  or  ribbon,  and  thus  one  clock-work  answer  the  pur- 
poses fully. 

Such  an  instrument,  with  conveniences  for  anchorage,  could  be  applied  to  a  bridge 
in  a  few  minutes,  and  inspectors  could  obtain  an  autographic  record  of  the  degree  of 
agitation  of  any  and  all  bridges  examined. 

Such  diagrams  would  evidently  throw  much  light  upon  the  vibratory  condition 
of  bridges  while  trains  are  passing.  Studied  in  connection  with  definite  knowledge  of 
the  sinuosities  of  track  line  on  bridge,  balance  of  drivers,  speed  of  train,  etc.,  and  for 
a  sufficient  number  of  cases  to  include  chance  occurrences  of  cumulative  vibration,  it 
is  probable  that  all  species  of  dynamic  action  could  be  determined,  and  whether  the 
aggregate  is  likely  ever  to  result  disastrously. 

Indicated  Dynamic  Effect. 

The  diagrams  are  not  sufficient  in  themselves  to  serve  fully  the  purpose  just  in- 
dicated above.  Their  appearance  might,  however,  suggest  some  amount  of  vibration 
or  oscillation.  Referring  to  No.  7,  fir.st  part,  remembering  that  the  pencil  was  re- 
moved as  soon  as  the  engine  reached  the  midspan,  we  observe  some  evidence  of 
lateral  vibration  as  occurring  simultaneously  with  the  sinking  of  the  bridge.  But  as 
to  the  vertical  movements,  we  see  almost  no  trace  of  repetition  of  any  part  of  the 
movement  as  would  be  likely  to  occur  if  Jhe  bridge  vibrated  in  going  down,  except 
in  a  slight  degree  in  the  loop  in  the  bottom.  This  loop  is  about  one-eighth  of  the 
depth  of  the  diagram.  The  lower  part  of  No.  7  indicates  almost  no  vertical  vibration 
in  any  part.  Loops  at  the  bottom  of  Nos.  6,  5,  and  4,  indicate  vertical  vibration,  also 
of  about  22,  14,  and  10  per  cent,  of  the  depth  of  the  diagrams  respectively.  Taking  a 
half  of  these  amplitudes  as  the  increase  of  deflection  due  to  dynamic  effect,  and  com- 
aring  with  the  diagrams  diminished  by  the  same,  we  obtain  the  percentage  which  the 
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dynamic  is  of  the  static  effect,  as  7,  12,  8,  and  6  per  cent.,  respectively,  as  due  to  the 
above  measurements.  Some  of  the  lower  diagrams  give  evidence  of  about  the  same 
percentages.  The  mean  of  these  percentages  is  only  about  half  what  is  required  by 
some  railway  companies  to  be  allowed  for  spans  of  tlie  same  length,  viz.,  sixty  feet. 
As  given  above,  in  speaking  of  usual  practice  in  this  matter,  it  is  about  15  per  cent, 
for  sixty  feet  spans.  But  it  is  always  necessary  to  provide  not  for  average,  but  maxi- 
mum stresses  in  such  cases.  Hence,  the  maximum  12  is  close  enough  upon  the  15  of 
practice.  Indeed  it  is  exactly  that  adopted  fur  this  span  by  the  Keystone  Bridge 
Company  of  Pittsburgh. 

Nos.  1  and  2  are  both  from  freight  trains,  and  give  evidence  of  almost  no  vertical 
vibration.  Also  the  total  deflections,  counting  from  the  points  of  rest  A,  are  less  tor 
the  freight  trains  than  the  passenger  trains  in  Nos.  3  to  6.  If,  however,  we  add  the 
above  twelve  percentage  of  dynamic  eti'ect  to  the  deflection  in  Nos.  1  and  2,  we  ob- 
tain very  nearly  the  same  strains  as  are  actually  due  to  passenger  trains ;  and  singu- 
larly enough,  as  obtained  in  actual  practice  by  computing  static  effect  of  freight  trains 
and  adding  the  stated  percent;  ge  for  dynamic  effect. 

These  facts,  though  corroborative  of  the  real  existence  of  dynamic  action  or  im- 
pact, yet,  at  the  same  time,  testify  to  a  somewhat  excessive  allowance  for  it  by 
practical  engineers.  But  before  drawing  conclusions  in  this  way  for  guiding  us  in 
practice,  it  is  necessary  that  much  more  extensive  data  be  procured  and  worked  up. 

As  regards  lateral  vibration,  the  first  two  numbers  on  the  plate  are  narrower 
than  the  rest,  the  same  being  taken  from  passing  freight  trains.  The  others  are  for 
passenger  trains,  except  the  last  one  from  a  rapidly  moving  pony-engine.  Hence,  it 
appears  that  fast  trains  cause  much  the  greatest  lateral-  disturbance.  The  resulting 
effect  upon  the  lateral  bracing  is  a  matter  of  interest.  By  measurement  of  the 
widths  of  the  diagrams  taken  at  the  midspan,  it  is  found  that  the  total  lateral  move- 
ment fur  passenger  trains  is  42  per  cent,  in  excess  of  the  like  movement  for  freight 
trains.  May  not  this  call  for  careful  attention  to  the  subject  of  dynamic  effect  upon 
lateral  bracing  ? 

Testing  and  selecting  Material. 

In  the  selection  of  material  for  bridges  great  care  is  exercised  by  bridge  compa- 
nies, much  greater,  indeed,  than  is  usually  supposed  by  the  mass  of  people  who  ride 
over  their  bridges.  Some  bridge  companies  make  tests  of  the  materials  not  specified 
or  required  by  the  railway  companies  ordering.  For  instance,  the  Detroit  Bridge 
Company  examines  all  the  eyebars  for  a  bridge  by  p'ling  a  quantity  of  them  and 
passing  the  pin  through  the  eyes  at  opposite  ends  simultaneously.  Any  bar  pre- 
venting the  passage  of  the  pin  is  thrown  out.  Then  the  bars  are  individually  tested 
to  a  tensile  strain  of  15,000  pounds  per  square  inch,  and  ag.,in  the  pins  must  simi- 
larly pass.  If  any  eyebar  has  stretched  sn  as  to  prevent  the  passage  of  the  pin,  it  is 
rejected.  Such  a  practice  would  discover  hidden  flaws,  and  would  pay,  if  discover- 
ing such  flaws  only  at  the  rate  of  one  in  a  hundred  bridges.  A  flaw,  which  would 
probably  have  been  made  known  by  such  a  test,  was  actually  discovered  by  the 
road-master  of  the  Baltimore  &  Ohio  Railway  in  one  of  his  iron  bridges,  and  the 
piece  had  to  be  removed.  A  first-class  catastrophe  might  have  here  resulted,  except 
for  the  keen  eye  of  the  road-master.  There  are  those  who  object  to  straining  iron 
going  into  a  structure,  especially  beyond  the  working  load.     But   a  test  which   will 
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discover  the  few  hidden  flaws  that  would  otherwise  piss  unobserved,  will  probably 
more  than  ofl'set  imaginary  evils  due  to  strains  which,  though  within  safe  limits,  are 
somewhat  in  excess  of  the  adopted  working  load.  Accordingly,  this  test  is  believed 
to  be  a  most  excellent  one,  but  of  the  few  bridge  companies  conferred  with,  in  re- 
gard to  it  by  the  writer,  it  has  been  found  in  use  only  in  the  one  instance  named. 

All  companies  do  more  or  less  testing  with  testing-machines,  including  pieces 
ranging  from  small  "  test  specimens  "  to  full-sized  bridge  members.  Tests  for  tensile 
resistance  are  by  far  more  plentiful  than  compressive,  but  a  good  number  of  the  lat- 
ter are  on  record,  including  full-sized  bridge  columns.  For  examples  of  column 
tests,  see  the  table  for  33  columns  of  full  size,  given  in  the  appendix  to  this  report  on 
Strength  of  Wrought  Iron  Bridge  iVfembers. 

It  is  a  quite  common  practice,  however,  to  test  a  piece  taken  from  a  large  bar 
rather  than  the  whole  bar  itself.  Large  bars  are  thus  found  to  have  a  lower  tensile 
strength  than  smaller  rolled  bars. 

Testing-machine  tests  for  tensions,  to  meet  the  present  demands  of  bridge 
builders  and  companies,  must  make  known  at  least  three  quantities :  first,  the  elastic 
limit ;  second,  the  ultimate  strength  ;  and,  third,  the  percentage  of  total  elongation 
of  some  specified  portion  of  the  original  bar,  usually  8  inches.  In  some  cases  the 
greatest  reduction  of  section  is  noted,  and  by  some  this  item  is  preferred  to  the  per- 
centage as  above. 

To  demonstrate  the  fact  that  elaborate  testing  of  material  for  bridges  is  noi  a 
myth,  some  results  of  testing  machine  work  are  given  below.  They  will  also  serve 
to  indicate  that  tlie  figures  given  above  for  iron  under  "strains  under  maximum  load'^ 
are  fair. 

The  first  set  of  results  are  those  obtained  in  testing  for  the  30  magnificent  new 
iron  bridges  erected  for  the  New  York,  Pennsylvania  &  Ohio  Railroad  in  1881. 
Detailed  statements  of  these  bridges  are  given  in  my  special  report  of  inspection, 
printed  elsewhere  in  this  report.  They  will  serve  to  indicate  the  variation  of  the 
tensile  strength  of  iron  with  the  size  and  form  of  the  cross-section  of  the  piece,  in- 
cluding round,  square,  rectangular,  angle  bar,  channel  bar,  and  plate  sections. 

Testing-machine  Results  of  Iron  used  in  Bridges  erected  in  Ohio  in  1881. 
[TestinK  by  W.  R.  Webster,  M.E.,  Athens,  Pa.    Bridges  built  by  Kellogg  &  Maurice,  same  place.] 

hound  bar  iron. 
For  bridges  Nos.  80,  49 J,  56,  61,  63  and  68: 


Breaking 
resistance  per 
square  ihch. 

Elastic  limit  per 
square  inch. 

Total  extension, 
percentage. 

Form  and  size  of 
section. 

54.220  pounds. 
57,010       " 
55,830       ■• 
53,930 
48,150 
54,650        " 
54,650        " 
55,350 
66.350 

28,706  pounds. 
28,500       •■ 
28,570        " 
27,600        ■' 
28,890 

'28,560  pijunds." 

2«,700 
26,668 

17  in  40  inches. 
15  in  40 
15  in  40 
15  in  40       " 
7  in  50 
19  in  40 
17  in  40 
13  in  40 
15  in  40 

IK  inches  round. 

IH 

1  inch  round. 

1 

1 

1%  Inches  round 

1% 
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SQUARE   BAR   IRON. 

For  bridges  Nos.  35,  37,  38,  39,  40,  41,  43,  44,  45,  48,  51,  52,  58,  59,  65,  66  and  67 : 


Breaking 

Elastic  limit  per 

Total  extension, 

Form  and  size  of 

square  inch. 

square  inch. 

percentage. 

section. 

52,400  pounds. 

28,220  pounds. 

15  in    8  inches. 

1%  inches  square. 

51,210 

29,430       " 

12  in    8 

1% 

52,550        " 

28,480 

23  in    8       " 

50,100        " 

24,a00 

17  in    8 

52,880 

27,700 

27  in    8       " 

50,400        " 

25,000 

25  in    8 

52,900        " 

26,130 

16  in  45 

51,760 

25,920 

18  in  45 

n 

52,600 

25,550        " 

18  in  50       " 

53,600 

28,400 

15  in  50 

i^^ 

53,100 

27,075 

17  in  40       " 

67,900 

31,980        " 

16  in  40 

iM 

54,250        " 

27,290        " 

16  in  40 

1  inch  square. 

RECTANGULAR   BAR   IRON. 

For  bridges  Nos.  1,  37,  38,  39,  41,  45,  48,  52,  58,  59,  65,  66,  67,  69  and  70: 


Breaking 

Form  and  size  of  ■ 

square  inch. 

square  inch. 

percentage. 

section. 

53,400  pounds. 

29,250  pounds. 

15  in    8  inches. 

1      by  6K  inches. 
1      by6>|       " 

58,530       " 

34,100 

17  in    8 

60,320        •' 

22  in    8 

\%  by  4 

59,460        " 

30,670  pounds. 

21  in    8 

1%  by  4 

iSs  by  »%       " 

49,000 

23,520 

12  in  50 

50,000 

23,760 

19  iu    8 

2      by  5 

51,400 

24,950 

20  iu    8 

59,900 

25,740 

23  in    8       " 

IJi  by  4 

51,880 

25,950 

19  in    8 

1      by  5 

49,800 

26,130 

13  in    8 

1      bv  5 

51  ,'280        " 

28,300 

13  iu    8 

1      by  5 

54,660        " 

31,680        " 

22  in    8 

55,780 

31,640 

33  in    8       " 

%  by  2 

49,880        " 

26,769 

17  i.i  50 

0.84  bv  2.9 

50,690 

28,380 

14  in    8 

0.96  bv  2.9 

51,800 

27,160 

25  iu    8 

2      by  5 

53,710        ■' 

29,120 

11  in    8 

}}»  i^  ^ 

52,390        " 

28,000 

10  in    8 

l^i  by  5 

49,210 

28,770        " 

17  in    8 

51,130 

29,i;40        " 

21  in    8       " 

■  s  bv  3 

49,960 

26,210 

IJs  by  4 

51,810 

28,170 

21  in    8 

Ub  by  4 

51,470 

27,440 

22  in    8 

63,180 

26,840 

23  in    8 

1      bv  5 

52,640 

27,950 

23  in    8 

J«  by  1 

49,460 

26,300        " 

17  in    8 

%  by  1 

CUT   FROM    PLATE   IRON. 

For  bridges  Nos.  30,  35,  42,  43,  49.5,  63,  69  and  70: 


Breaking 

Totnl  extension. 

Form  and  size  of 

square  inch. 

square  inch. 

percentage. 

section. 

49,400  pounds. 

33,600  pounds. 

13  in    8  inches. 

^  inch  plate. 

48,110 

27,500 

H 

51,870 

29,520 

b 

60,100 

30,400 

16  in    8 

M 

51,800 

32,550 

55,696        " 

34,870 

18  iu  18 

7-16 

52,640 

33,000 

11  in  18 

7-16 

49,400 

27,9.50 

8.7  in    8 

^ 

48,210 

31,800 

64,250        " 

28,520 

7.5  in    8       " 

J'* 

54,250 

32,200 

11.6  in    8 

y* 

52,92*        " 

32.250        " 

Vi 
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ANGLB   BAR   IRON. 

For  bridges  Nos.  30,  42,  49i,  66,  61,  63,  68,  69  and  70: 


Breaking 
resistance  per 
square  inch. 

Elastic  limit  per 
square  inch. 

Total  extension, 
percentage. 

Form  and  size  of 
section. 

54,530  pounds. 
52,420       " 
54,180       " 
54,329        " 
57,140       " 
55,010        " 

28.700  pounds. 
28,180       " 
30,770       " 
30,100 
33,040 
30,680 
34,930        " 

20  in  18  inches. 
18  in  18 

18  in  18 

18  in  18 

21  in  18       " 

19  in  18       " 
13  in    8       " 

3     by  4><  in.  angle. 

3     by  4>| 

3%  by  3 

3%  by  3 

3%  by  sy, 

3%  by  3% 

CHANNEL  BAR   IRON. 

For  bridges  Noa.  56,  61,  68,  69  and  70 : 


Breaking 
resistance  ppr 
square  inch. 

Elastic  limit  per 
square  inch. 

Total  extension, 
percentage. 

Form  and  size  of 
section. 

54,170  pounds. 
55,410 
51,650       " 
52,370 
56,580        " 
57,650        " 
51,710 
57,180       " 

24,8.50  pounds. 

34,670 

31,810 

28,840        •' 

30,930 

33.,>10 

24,440 

31,980 

14  in  —  inches. 
19           >.„• 

17           S^ 

'l^            II 
21          ax 
6.3  in  8  inches. 
17  in  8      " 

Web  of  12  in.  channel. 
12 
12 
10 
10 

!!       ^°           " 
Flange,—          " 

The  extensions  noted  in  the  third  columns  are  the  percentages  of  stretch  before 
parting,  while  undergoing  the  experimental  test.  For  instance,  "14  in  8  inches"  means 
that  a  portion  of  the  bar,  8  inches  long,  within  which  the  fracture  occurred,  stretched 
to  a  length  greater  by  14  per  cent.,  so  that  the  8  inches  portion  would  be  about  9^ 
inches  long  after  fracture ;  as  measured  by  placing  tlie  fractured  ends  in  contact. 
The  measurements  are  made  between  permanent  points  noted  on  the  bar  before  ex- 
periment. The  longer  the  portion  considered,  the  less  will  be  the  percentage,  be- 
cause most  stretch  occurs  near  the  point  of  fracture,  due  to  "  necking." 

Considering  all  the  figures,  the  round,  square,  and  rectangular  bars  are  more 
uniform  in  results  than  those  of  the  plate  and  angular  sections,  which  is  expected 
from  the  fact  that  the  latter  are  less  refined  in  manufacture,  as  has  been  explained. 
As  to  meeting  the  5  i,000  pounds  ultimate  strength,  and  26,000  to  30,000  pounds  elastic 
limit  requirements  of  bridge  builders,  the  iron  as  a  whole,  runs  well.  Also  the  large 
bars,  which  usually  have  low  values  of  the  ultimate  strength  are  seen  here  to  hold 
up  well,  even  to  sizes  2  by  5  inches,  or  1^  by  8  inches.  The  low  values  are  not 
confined  to  the  large  bars.  These  results  indicate  that  bars  up  to  2  by  5  inches  in 
section  can  be  used  without  hesitation  in  place  of  a  greater  number  of  smaller  ones. 
Usually,  however,  builders  have  greater  confidence  in  bars  not  over  1  or  1|  inches 
thick.  Some  go  so  far  as  to  provide  a  formula  for  reducing  the  estimated  strength 
as  the  section  increases.  For  instance,  the  Edge  More  Iron  Company,  for  bridges, 
use  for  wrought  iron  in  tension. 


Ultimate  strength  =  52,000  — 
all  dimensions  in  inches. 


7,000  X  area  of  section 
Periphery 


pound 
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In  these  tests  for  large  sections,  the  full  sized  bars  were  not  put  into  the  testing 
macliine,  but  portions  of  convenient  size,  such  as  were  cut  cold  from  the  larger  bars 
by  machinery.  But  the  cutting  was  carefully  done  with  a  view  of  not  straining  the 
iron. 

The  following  results  were  obtained  through  the  kindness  of  John  L.  Gill,  jr.,  of 
Pittsburgh,  Pa.,  from  experimental  tests  of  bridge  material  manufactured  in 
Pittsburgh. 

Testing  Machine  Results  of  Ieon  for  Bridges. 

[  Done  by  J.X.  Gill,  jr.,  on  a  superior  testing  machine  ol  his  design  and  make.] 

BAR   IRON. 


Breaking 
resistance  per 
square  inch. 

Elastic  limit  per 
square  inch. 

Total  extension. 
Percentage. 

Reduction  of  section 
at  fracture. 
Percenwge.   ■ 

.■il.OOO  pounds. 

27,000  pounds. 

25      in  8  inches. 

39 

51,1100 

27,000 

24      in  8 

32 

53,000 

28,000 

tl      in  8 

41 

49,000 

22,000 

24      in  8 

29 

49,000 

22,UIKI 

24      in  8 

32 

51,400 

28,000 

2U      iu  8       " 

42 

OU.IiOO 

27,000        " 

26       in  8 

83  upset. 

51,400        " 

27,600 

29      in  8 

41 

47  700        " 

29 

49,400        " 

24800  poii'ii'ds'' 

25      iu  8 

31 

,53,100 

30,300 

27      iu  8 

41 

58,.500 

31,900 

27       in  8 

38 

49,200 

24,100 

24      in  8 

34 

50,800 

26,600 

26      in  S 

38 

53,300 

30,800 

17      iu  8 

21 

44,600 

25,800 

12      in  8 

13  .welded. 

46,300 

27.700 

9;.i  iu  8 

16 

52,400 

25,200 

24      in  8 

81 

51,500 

26,400 

16      in  8 

24 

51,800 

23,900 

23      in  8 

40 

50,900 

29,100 

18      in  8 

20 

52,000 

26,200 

23      in  8 

31 

51  ,X00 

26,100 

14      in  8 

21 

49,900 

26,100 

17      iu  8 

27 

51.900 

29,600 

18      iu  8 

29 

51,500 

29,300 

21      iu  8 

32 

53,100 

29,400 

16      iu  8 

27 

52,100 

28,,500 

16      in  8 

27 

60,300 

25,100 

16      in  8 

25 

49,000 

23,300 

11      iu  8 

19 

55,600 

30,900 

29      in  6 

41 

50,900 

26,700 

33      iu  6 

49 

PLATE   IRON. 


Breaking 
resistauce  per 
square  inch. 

Elastic  limit  per 
Hquare  inch. 

Total  extension. 
Percentage. 

Reduction  of  section 
at  fracture. 
Percentage. 

51,331  pounds. 

26,000  pounds. 

22      iu  8  inches. 

29 

•49,000       " 

24.000 

16      in  8 

46,000 

2z,000 

27      in  8 

48,000 

23,000        " 

27      in  8 

48,000 

22,000 

20      in  8 

24 

49.0110 

28,000 

32      iu  8       " 

44,900 

32,400 

3      in  8 

7.4 

49,.500 

31,600        " 

5      in  8       "      ■ 

50,300        " 

29,000 

18      in  8       " 

20 

60,600 

28,000 

20      in  8 

19 

48,400        " 

20,000 

10      iu  8       " 

14 

48,500 

25,000 

9      iu  8       " 

49,400 

28,000        " 

m  in  8       " 

12 

44,800 

24,000 

^  iu  8 

11 

50,400        " 

26,000 

7      in  8       " 

13 

47,900 

30,000 

4.4  in  8 

11 

47,358 

27,000 

10      in  8 

COMMISSIONER   OF    RAILRO.aDS.  381 

These  results  run  very  nearly  as  do  those  of  the  first  lot,  though  from  a  diflerent 
source  and  by  different  testing  engineers.  This  is  satisfactory,  as  indicating  uniform- 
ity of  materials  used  in  our  bridges,  even  though  furnished  from  difi'erent  parts  of 
the  country  and  tested  bj'  different  engineers. 

The  plate  iron  of  the  last  lot  is  less  uniform  in  elongation  than  the  liar  iron,  and 
thus  agrees  with  the  first  lot  in  testifying  to  the  le.ss  reliable  i  haracter  of  thi.s  variety 
of  iron.  A  low  percentage  of  elongation  is  deprecated  by  engineers,  and  hence 
plate-girder  bridges,  which  are  now  becoming  quite  common,  and  which  are  made 
entirely  of  plate  and  angle  iron,  should  have  rather  higher  factors  for  safety  than 
Pratt  trusses,  where  the  tension  members  are  of  more  highly  refined  bar  iron. 

The  percentage  of  reduction  of  section  noted  is  obtained  by  finding  the  actual 
section  subsequent  to  and  at  the  point  of  fracture,  subtracting  it  from  the  actual  sec- 
tion of  the  piece  as  measured  before  testing,  and  dividing  the  difference  by  the  unre- 
duced section.  It  is  useful  in  showing  how  the  piece  fails.  This,  together  with  the 
elongation,  is  needed  for  completely  indicating  manner  of  failure.  Thus,  a  piece 
failing  with  a  slight  percentage  of  elongation  in  8  inches,  but  with  a  great  reduction 
of  section,  must  evidently  fail  as  though  having  a  soft  place  at  the  point  of  fracture, 
and,  hence,  wanting  in  homogeneity.  But  uniformity  of  structure,  whatever  the 
reduction,  is  manifested  bj  a  more  general  and  uniform  stretch.  To  point  out  the 
significance  of  the  extension  and  reduction  of  section  more  specifically,  suppose 
ordinary  cast  iron  were  under  use  by  tension.  It  would  part  at  about  fifteen  or 
twenty  thousand  poujids  per  square  inch,  and  with  but  the  slightest,  if  any,  reduc- 
tion of  section  or.  extension  of  length  of  specimen.  The.se  both  corroborate  the 
known  fact  of  extreme  brittleness  of  cast  iron.  The  same  might  be  said  of  stone, 
brick,  or  cement  blocks  under  tension  ;  the  results  would  contirm  their  brittleness. 
But  these  have  low  tensile  strength,  as  would  be  guessed  in  consequence  of  brittle- 
ness. But  take  the  example  of  tempered  steel :  It  may  have  such  degree  of  hard- 
ness as  to  neither  elongate  or  reduce  in  section  at  fracture,  while  its  strength  may  be 
far  above  that  of  wrought  iron,  or  even  exceedi'.g  the  same  steel  itself  in  the  soft 
state.  This  steel  is  brittle — in  other  words,  not  pliable  nor  ductile,  while  still  pos- 
sessing a  high  tensile  strength.  Hence,  brittleness  and  weakness  are  not  co-partners 
in  terminology. 

Iron  or  steel  may  be  in  such  condition  as  to  stand  a  reasonably  high  resistance 
to  tension,  while,  at  the  same  time,  not  ductile.  Such  material  is  in  great  danger  of 
snapping  asunder  while  strained,  by  receiving  a  comparatively  slight  shock,  blow,  or 
vibration.  For  this  reason  it  is  rejected  for  bridges.  The  most  serviceable  way  of 
determining  this  brittleness,  or  want  of  ductility,  is  by  reference  to  the  percentage 
of  extension  and  reduction  of  section  under  test.  Hence,  these  quantities  are  of  the 
utmost  importance  to  the  bridge  engineer. 

The  elastic  limit  is  also  important,  because  it  has  been  demonstrated  that  strains 
well  within  this  limit  viill  not  produce  rupture,  even  with  millions  of  applications  oi 
load ;  while  just  at  the  limit,  or  point  of  permanent  set  or  bending,  a  piece  will  stand 
but  a  few  thousand  or  hundred  applications  of  load.  The  reason  why  10,000  pounds 
per  square  inch  is  used  in  place  of  20,000,  in  calculating  iron  bridges,  is  pointed  out 
above  under  "  Vibrations  and  Strains.^'  Hence,  the  ultimate  strength  is  of  compara- 
tively little  worth,  and  entirely  secondary  to  the  other  tUree  factors. 
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Owing  to  the  fact  that  steel  is  now  receiving  attention,  with  a  view  to  adoption 
as  a  bridge  material,  and  to  the  belief  that  steel  will  supersede  iron  within  a  decade 
for  this  purpose,  the  following  results  are  esteemed  to  be  of  sufficient  interest  and 
instruction  to  be  presented  here.  These  are  also  due  to  the  kindness  of  Mr.  John  L. 
Gill,  Jr.,  from  his  book  of  tests  of  bridge  steel  manufactured  in  Pittsburgh. 


Testing-machinb  Results  op  Bkidge  Stebl. 

(By  Mr.  J.  L.  Gill,  Jr.,  of  Pittsburgh.) 
BESSEMER  STEBL. 


Reduction  of 

Breaking  resistance 

Elastic  limit 

Total  extens'n— 

section  at 

per  square  inch. 

per  squnre  inch. 

percentage. 

fracture — per- 
centage. 

96,782 

73,551 

17 

43 

98,700 

77,700 

7.7 

•  22 

97,300 

74,500 

14 

35 

107,100 

79,500 

16 

42 

104.100 

80,500 

14 

45 

93,100 

73,300 

17 

26 

88,900 

67.7(10 

18 

43 

96,000 

74,400 

17 

42 

92,000 

69,600 

17 

53 

93,800 

73,131 

18 

41 

95,800 

69,980 

17 

38 

82,500 

61.100 

19 

40 

lOl.iOO 

7-2,600 

17 

30 

101,054 

71,300 

19 

42 

97,600 

71,800 

19 

35 

S9,.SO0 

64.500 

19 

28 

93,400 

66,100 

19 

43 

94,000 

66,016 

18 

33 

8,664 

58,280 

16 

40 

87,.W0 

57,600 

18 

46 

93,800 

,19,400 

17 

29 

91,600 

58,400 

16 

32 

98,000 

03,800 

12 

29 

89,909 

53,900 

14 

25 

80,000 

18 

36 

8.5,000 
87,000 

18 

38 

es'ooii 

49 

80,000 

62,000 

18 

48 

85,000 

57,100 

40 

88,984 

59,200 

17 

40 

76,100 

51,690 

17 

32 

83,100 

53.600 

14 

27 

90,600 

60,740 

IS 

42 

90,600 

58,930 

13 

23 

82,800 

59,540 

16 

37 

80,870 

55,350 

43 

95,758 

70.000 

17 

38 

82,000 

61,000 

19 

40 

102,000 

73,000 

17 

30 

101.054 

71,000 

19 

42 

97,614 

72,000 

19 

35 

89,000 

65,000 

19 

28 

93,000 

6H,0(I0 

19 

43 

94,000 

66,000 

18 

33 
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OPEN   HEARTH,   OR   SIEMENS-MARTIN  S  STEEL. 


t 

Reduction  of 

Breaking  resistance 

Elastic  limit 

Total  extens'n— 

section  at 

per  square  inch. 

per  square  inch. 

percentage. 

fracture — per- 
centage. 

51,(M2 

30,R92 

34 

59 

89,0iX) 

44,000 

17 

24 

83,000 

43,000 

18 

22 

104,000 

60,000 

15 

23 

107,000 

55.000 

11 

23 

85,000 

49,000 

19 

30 

86,000 

46,^00 

17 

27 

96,000 

46.4110 

17 

27 

97,000 

52,700 

18 

33 

90,000 

45,500 

16 

28 

92,000 

43,800 

15 

25 

86,000 

39,800 

12 

16 

81,000 

40,100 

13 

12 

88,000 

47.000 

19 

29 

99,000 

49,000 

18 

24 

94.U00 

53,U00 

19 

22 

79,000 

45,000 

20 

31 

76,000 

45,000 

20 

35 

69,000 

37,400 

22 

34 

85,000 

45,000 

23 

46 

82,000 

45,000 

22 

34 

89,000 

47.000 

l.M 

26 

85,000 

45,000 

11 

10 

80,000 

42,000 

10 

9 

70,000 

41,000 

25 

33 

68,738 

40,000 

25 

45 

93,000 

61,000 

20 

36 

83,000 

46,000 

20 

37 

92,000 

52,000 

19 

30 

91,0«0 

47,00» 

18 

24 

92,000 

54,000 

21 

36 

79,000 

46,000 

23 

32 

92,000 

47,000 

15 

12 

92,000 

•       48,000 

19 

39 

89.000 

49,000 

20 

46 

76,000 

42,000 

23 

31 

95,000 

45,000 

15 

27 

90,000 

52,000 

23 

44 

88,000 

52,000 

22 

44 

87,000 

47  000 

19 

20 

89,000 

48,000 

15 

20 

87,000 

47.000 

17 

22 

82,000 

43.000 

19 

39 

79,000 

8 

8 

69,000 

46.060 

22 

37  plate. 

72,000 

46,000 

IS 

81      " 

In  comparing  the  two  lots  of  steel  tests,  the  first  is  found  to  run  far  the  most 
uniform  in  every  particular.  Also,  respecting  two  of  those  qualities  which  are  de- 
sirable in  bridges,  viz.,  high  elastic  limit  and  strength,  the  former  are  again  ahead, 
and  in  a  very  decided  degree.  .Respecting  the  pliability  as  indicated  by  the  exten- 
sion and  reduction  of  section,  it  appears  to  exist  in  a  high  degree,  and  to  the  entire 
exclusion  of  brittleness.  In  this  very  important  matter  of  ductility  and  anti-brittle- 
ness,  this  steel  excels  the  iron,  whose  results  of  test  are  quoted  above,  both  as  re- 
gards high  percentage  and  uniformity. 

The  columns  of  elastic  limit  and  strength,  however,  fluctuate  more  among  the 
steel  than  in  the  iron  tests.  But  undoubtedly  a  good  and  uniform  degree  of  pli- 
ability, as  the  converse  of  brittleness,  will  universally  be  conceded  as  of  supreme 
importance  in  bridge  material.  In  the  light  of  such  a  concession,  and  of  the  above 
results  of  test,  we  can  do  no  otherwise  than  grant  that  Bessemer  steel  possesses  pro- 
perties and  qualities  which  are  superior  to  all  other  materials  known  for  bridges. 
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One  remarkable  fact  in  the  above  Bessemer  steel  tests  is  the  exceeiiingly  high 
value  of  the  elastic  limit.  The  first  half  of  the  table  gives  this  limit  at  about  two 
and  a  half  times  the  corresponding  value  for  iron,  and  the  last  half  fully  twice. 
Hence,  guided  by  this  limit  factor,  it  appears  th^t  Bessemer  steel  bridges  would 
weigh  less  than  half  as  much  as  iron  bridges,  and  cost  less,  even  with  Bessemer  steel 
at  double  the  price  of  iron. 

As  regards  the  elastic  limit,  it  is  found  not  to  be  perfect — that  is  to  say,  some 
permanent  elongation  is  always  experienced  by  good  iron  before  arriving  at  what 
is  usually  adopted  for  that  limit.  But  practically  these  elongations  are  nearly  pro- 
portional to  the  increments  of  load,  and  extend  nearly  through  the  whole  range  of 
loading  up  to  the  so-called  elastic  limit.  Beyond  this  limit,  however,  they  rapidly 
increase.  The  point  where  this  change  takeH  place  is  noted  as  the  elastic  limit.  This 
limit,  thus  found,  is  given  a  more  rational  showing  from  the  fact  that,  if  at  any  point 
within  it,  the  strain  be  relieved,  and  then  restored,  no  further  permanent  elongation 
is  experienced  till  after  passing  the  previous  condition  of  strain.  At  points  beyond 
the  elastic  limit,  however,  this  is  not  the  case.  An  extended  examination  of  iron 
specimens  will  verify  the  following  facts : 

1st.  Bars  immediately  from  the  rolls,  which  have  not  been  subjected  to  j:irs  or 
other  causes  of  strain,  will  experience  permanent  elongation  at  very  slight  tension. 
This  is  true  also  of  bars  direct  from  the  annealing  oven,  even  though  they  had  pre- 
viously been  subjected  to  violent  mechanical  action.  In  these  cases  there  appears  to 
be  no  limit  of  perfect  elasticity. 

2d.  A  gradually  applied  and  removed  tension,  within  the  usually  accepted 
elastic  limit,  produces  a  permanent  elongation,  which  will  not  be  increased  for  like 
or  less  tensions  as  above  stated.    This  is  also  true  of  compression. 

3d.  A  specimen  which  has  been  strained,  as  indicated  in  2d,  will  take  a  i^er- 
manent  set  for  a  slight  reversal  of  the  strain. 

4th.  At  the  point  where  the  permanent  elongations  cease  to  be  nearly  propor- 
tional to  the  increments  of  load,  or  to  the  elastic  elongations,  we  find  the  usually 
accepted  elastic  limit.  Some  of  these  facts  can  be  verified  by  simply  straining  a 
piece  of  annealed  wire  by  hand. 

But  the  most  common  tests  in  use  among  bridge  builders,  and  which  are  at  once 
both  invaluable,  and  fortunately  of  easy  application  by  any  blacksmith,  consist, 

1st,  of  bending  a  bar  180  degrees  around  a  cylinder,  whose  diameter  equals  the 
thickness  of  the  bar,  and  which  the  bar  must  stand  without  fracture  to  be  accepted  ; 

2d,  of  nicking  a  bar  on  one  side  with  a  cold  chisel,  and  bending  it  similarly  as 
in  Ist  with  the  nick  at  the  bow  of  the  bent,  when  it  will  usually  break,  showing  a 
fracture  which  must  be  fibrous  and  free  from  glistening  points  or  faces.  Very  fi'e- 
quent  use  is  made  of  these  tests  in  the  smiths  workshops  were  waste  pieces  of  bar 
ends,  which  have  no  other  value  except  for  scrap,  are  put  to  a  most  valuable  service. 

Heads  of  Eye-bars.    ■ 

In  the  manufacture  of  one  very  important  part  of  iron  bridges,  viz.,  the  eye-bars 

'  a  number  of  methods  are  in  use.    One  consists  of  forming  the  eyes  by  a  separate 

operation,  and  then  welding  them  upon  the  bars.    The  weld  is  made  close  to  the 

head,  without  upsetting  the  bar  near  the  welding  point.    This  must  certainly  reduce 
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the  sectional  area  of  the  bar  at  points  so  near  the  weld  as  to  be  heated,  but  not 
worked,  because  the  heat  cannot  be  taken  without  corroding  the  iron,  and  thus 
eating  away  a  small  portion.  But  where  full-sized  bars  of  this  kind  have  been  tested 
to  destruction,  it  appears  that  the  rupturing  point  is  always  at  some  intermediate 
part  of  the  bar  considerably  removed  from  the  head,  thus  proving  the  reduction  by 
burning  to  be  unprejudicial.  This  practical  ignoring  of  the  slightly  reduced  end 
sections  appears  to  be  due  to  the  influence  of  the  enlargement  of  the  head.  This 
conclusion  is  verified  by  experiments  in  tension  on  extended  necks  of  wrought  iron, 
the  fracture  always  occurring  at  some  intermediate  point  in  the  neck. 

In  other  cases  eyes  are  formed  on  the  bars  by  welding  several  thicknesses  ot 
iron  upon  the  side  of  the  bar,  thus  giving  a  sufficient  body  of  metal  to  form  the  eye, 
The  reduction  of  section,  above  mentioned,  by  fire  corrosion,  will  take  place  here 
also,  but  actual  experiment  has  shown  it  to  be  without  objection  for  reasons  above 
given. 

Bridge  Specifications. 

To  illustrate  the  system  which  characterizes  some  of  the  best  managed  railway 
companies  doing  business  in  the  State,  and  the  care  which  they  exercise  in  the  con- 
struction of  bridges  on  their  lines,  the  following  specifications  have  been  procured. 
The  first  is  the  general  specifications  of  all  wrought  iron  bridges  on  the  Lake  Shore 
and  Michigan  Southern  Railway,®  together  with  the  memoranda  for  the  present 
Ashtabula  bridge.  The  second  is  composed  of  extracts  from  the  Pennsylvania  Rail- 
road Company's  specifications  for  Little  Juniata  Bridge  No.  12,  in  Pennsylvania: 

1.  All  designs  for  bridges  for  The  Lake  Shore  and  Michigau  Soutlieni  Railway  shall  be  based  upon 
the  use  of  the  best  qiialily  of  materials  of  the  specified  kinds,  and  the  highest  dejree  of  excellence  ot 
workmanship  in  the  manufacture  and  erection. 

2.  All  bridges  shall  be  proportioned  in  all  their  pans  to  support  the  following  weights: 

Ftrsl.    The  permanent  weight  of  the  structnre,  including  the  timber  fiooring  and  rails. 

Second.  Amoving  load  on  each  track,  consisting  of  two  locomotive  engines  coupled  together, 
and  drawing  a  train  of  cars  long  enough  to  cover  the  longest  span  of  bridge,  the 
whole  train  weighing  2250  lbs.  per  foot  of  length,  with  au  additional  weight  for 
each  engine  sufficient  to  make  a  load  of  90,000  lbs.,  concentrated  upon  three  pairs 
of  driving  wheels  spaced  seven  feet  apart  between  centers  of  axles,  each  engine 
being  assumed  to  occupy  fifty  feet  of  the  length  of  the  train. 

3.  For  the  purpose  of  computing  Ihe  strains  upon  the  several  members  of  the  main  girders  or 
trusses,  uniformly  distributed  moving  loads,  as  named  in  the  following  table,  shall  be  used,  with  an 
additional  panel  load  of  20,000  lbs.  at  the  head  of  the  advancing  load,  in  determining  the  efTect  of 
partial  loads  upon  the  web  members.  All  bridges  of  less  than  10  feet  span  shall  be  proportioned  to 
carry  a  rolling  load  of  30,000  lbs.  concentrated  upon  one  pair  of  driving  wheels.    The  assumed  load 

<'  The  following  letter  accompanied  these  specifications : 

The  Lake  Shore  and  Michigan  Southern  Railway  Company,! 
CHIEF  Engineer's  Departm't,  Cleveland.  O..  Sept.  27, 1881.  J 

To  S.  \V.  Robinson,  Esq., 

Civil  Engineer,  etc.,  1205  N.  High  St.,  Columbus,  0.: 
Dear  Sir:  Yours  of  August  3d,  addressed  to  "  Engineering  Department  L.  S.  &  M.  S.  Ry,"  has  just 
been  called  to  my  attention.  I  take  pleasure  in  handing  you  enclosed  printed  copy  of  our  general 
specifications  for  iron  bridges,  with  memoranda  in  regard  to  the  present  bridge  over  Ashtabula  Creek. 
I  have  no  objection  to  you  using  the  same  in  connection  with  your  report  as  you  may  desire.  I  desire 
to  say  that  I  shall,  at  ail  times,  take  pleasure  in  giving  you  any  data  in  regard  to  engineering  matters 
on  this  line  within  my  power  so  to  do.  I  will  be  glad  to  know  that  this,  with  enclosed,  reaches  you, 
and  hope  it  may  not  be  too  late  for  service.  Yours,  truly, 

L.  H.  Clark,  Chief  Engineer. 

25  R.  R.  C. 
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for  any  span  intermediate  between  those  given  in  the  table  shall  be  in  arithmetical  proportion 
between  the  spans  next  above  and  below  in  the  table. 

By  span  is  naeaut  the  distance  between  the  centers  of  the  end  bearings. 


Span. 

Uniform  movlnp 
load  on  CKch  tr'rk 
per  line«r  foot,  In 
ponnd<. 

Span. 

ill! 

6,000 
5,000 
4,o00 
3,900 
3,600 
3,400 

100    feet 

3.200 

150      "     

3,000 

200      "     

2,800 

300      "     

2,71  0 

400      "     

2,600 

50O      "     

2,500 

4.  The  floor  systems  shall  be  proportioned  to  carry  a  locomotive  as  before  described,  having  a 
load  of  90,000  lbs.,  concentrated  upon  three  pairs  of  driving  wheels  spaced  seven  feet  apart  between 
centers  ot  axles. 

5.  In  determining  the  total  weight  of  structures  for  the  purpose  of  calculating  strains,  there  shall 
be  added  to  the  weight  of  iron  in  the  same,  400  pounds  per  lineal  foot  of  single  track  bridges,  and  800 
pounds  per  lineal  foot  of  double  track  bridges,  for  weight  of  tlie  timber  flooring  and  rails. 

6.  All  through  bridges  to  have  a  clear  height  of  20  feet  between  the  upper  surfaces  of  the  track 
stringeis  and  the  top  lateral  bracing,  and  a  clear  width  of  14  leet  between  the  trusses  tor  all  single 
track  through  bridges  and  all  double  track  through  bridges  with  three  trusses,  and  26  feet  clear  width 
in  all  double  track  through  bridges  with  two  trusses.  All  undergrade  or  deck  bridges  of  more  than  50  ft. 
span  to  have  trusses  placed  10  leet  apart  between  centers,  single  track  bridges  having  two,  and  double 
track  bridges  three  trusses:  but  in  no  case  shall  any  bridge,  whether  through  or  deck,  have  a  less 
width  than  one-fifteenth  of  the  span.  Deck  bridges  of  50  feet  .span,  or  less,  shall  have  two  girders  for 
each  track,  spaced  six  feet  apart  between  centers. 

7.  All  bridges  of  50  feet  span,  or  less,  to  be  solid  rolled  or  riveted  wrought  iron  flanged  girders 
with  solid  plate  webs— the  depth  ot  the  girders  to  be  not  less  than  one-tenth  of  the  span,  unless  other- 
wise specially  ordered. 

8.  The  floor  systems  of  all  bridges  of  more  than  50  feet  span  to  consist  of— 

First.  Transverse  girders  resting  upon,  or  attached  centrally  and  securely  to,  the  chords  at 
each  panel  division,  said  girders  to  be  of  solid  rolled  or  riveted  beams. 

Second.  Four  longitudinal  lines  of  iron  beams,  supported  by,  and  rigidly  attached  to.  the 
transverse  girders,  the  middle  two  lines  to  be  6  feet  apart  between  centers,  and  to 
serve  as  track  stringers,  and  the  outer  lines,  being  intended  to  support  the  ends  of 
the  floor  timbers  or  cross-ties,  shall  be  placed  at  the  outer  ends  ot  the  transverse 
girders  on  deck  bridge.'-,  and  not  more  than  12  inches  inside  of  the  inner  lines  of 
the  trusses  iu  through  bridges.  The  transverse  girders  on  deck  bridges  to  be  15 
feet  long  on  single  track  bridges,  and  25  feet  long  on  double  track  bridges,  pro- 
jecting over  the  sides  of  short  spans,  in  order  to  give  a  convenient  width  of  floor, 
and  to  be  equal  iu  length  to  the  extreme  width  of  deck  bridges  when  such  width 
exceeds  15  feet.  The  entire  floor  system  to  be  strong  enough  to  support  a  locomo- 
tive engine,  such  as  has  been  described,  at  any  place  upon  the  floor,  whether  on 
or  off  the  track,  wiih  a  factor  of  safety  of  seven. 

9.  All  through  bridges  ot  more  than  75  feet  span  to  have  lrus.«es  high  enough  to  admit  ot  top  lat- 
eral bracing,  and  all  bridges  of  75  feet  span,  or  less,  with  pony  trusses  above  grade,  to  have  the  trusses 
rigidly  braced  to  each  transverse  floor  beam,  so  as  to  be  maintained  firmly  in  line  and  position  under 
all  circumstances. 

10.  The  lattral  bracing  of  the  floor  upon  which  the  moving  load  is  carried  must  be  of  sufficient 
ttreuglh  to  resist  a  lateral  foiee  of  400  pounds  per  lineal  foot  of  bridge,  and  the  top  lateral  bracing  of 
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through  bridges,  and  the  bottom  lateral  bracing  of  deck  bridges,  must  be  of  suflBcient  strength  to  resist 
a  lateral  force  of  200  pounds  per  lineal  foot  of  bridge.  The  maximum  strains  to  be  as  hereinafter  pro- 
vided for  members  of  the  main  trusses.  The  lateral  braces  must,  in  all  cases,  be  attached  directly  to 
the  chords,  and  not  to  ihe  floor  beams  at  any  distance  above  or  below  the  chords,  but  may  be  attached 
to  the  ends  of  the  transverse  floor  beams  in  the  plane  of  the  chords,  provided  the  said  floor  beams 
shall  be  rigidly  attached  to  the  chords.  Nor  will  the  lateral  braces  be  allowed  to  be  attached  to  the 
masonry  at  thp  abutments  or  piers.  In  all  cases  there  .shall  be  a  transverse  strut  between  the  lower 
chords  at  the  ends  of  the  bridge. 

11.  The  portals  of  all  through  bridges  and  the  ends  of  all  deck  bridges  to  be  thoroughly  sway 
braced,  so  as  to  transmit  the  strains  on  the  top  lateral  bracing  to  the  bearings  upon  the  abutments  or 
piers. 

12.  All  bridges  to  be  made  entirely  of  wrought  iron,  made  from  the  most  suitable  stock,  and 
rolled  twice  from  the  puddle  bar.  No  cast  iron  will  be  allowed  to  be  used,  except  for  bed  plates 
under  the  ends  ot  the  bridge,  and  for  subordinate  details,  such  as  distance  and  filling  pieces, 
washers,  etc. 

13.  All  rolled  bar,  angle,  channel,  and  tee  iron  shall  have  an  ultimate  strength  of  not  less  than 
55,000  lbs.  per  square  inch,  and  all  plate  iron  an  ultimate  strength  of  not  less  than  45,000  lbs.  per  square 
inch,  and  all  shall  have  an  elastic  limit  not  below  26,000  lbs.  per  square  inch,  under  which  load  no 
appreciable  permanent  elongation  or  set  shall  take  place. 

14.  S  imples  for  testing  shall  be  taken  ironi  the  iron  intended  for  actual  use  in  the  bridge  work, 
and  shall  be  turned  or  planed  to  a  uniform  section  of  riot  less  than  1  square  inch  for  a  length  of  not 
less  than  12  inches,  and  the  elastic  limit  and  breaking  strain  shall  be  determined  on  the  minimum 
section  of  this  turned  or  planed  bar,  and  the  section  of  the  same  before  reduction  by  stretching, 
shall  be  referred  to  in  determining  the  strains  per  square  inch.  When  tested  by  bendmg,  samples  1 
inch  thick  shall  admit  of  being  bent  double  under  the  hammer,  while  cold,  without  fracture. 

15.  Under  the  hereinbefore  specified  conditions  as  to  permanent  and  moving  loads,  no  member 
of  the  main  trusses  or  girders  shall  be  subjected  to  a  greater  tensile  strain  than  8,500  pounds  per 
square  inch,  net  section,  after  making  full  deductions  for  screw  threads  and  rivet  or  bolt  holes. 
Compression  membe^^,  the  lengths  of  which  between  points  of  rigid  lateral  support  do  not  exceed 
twelve  times  the  least  breadth  of  cross  section,  may  be  subjected  to  strains  not  exceeding  7,000 
pounds  per  square  inch,  and  those  of  greater  proportional  lengths  to  strains  not  exceeding  one-sixth 
of  their  ultimate  strength,  to  be  ascertained  by  Rankine's  formula  lor  long  struts  and  pillars;  the 
ultimate  crushing  strength  of  wrought  iron  being  assumed  at  40,000  pounds  per  square  inch.  The 
maximum  strain  upon  floor  beam  hangers  shall  not  exceed  4,500  pounds  per  square  inch. 

16.  Tension  members  with  screw  connections  may  have  the  screw  ends  enlarged  so  that  the 
section  at  the  bottom  of  the  threads  shall  be  10  per  cent,  greater  than  the  body  of  the  bar,  in  which 
case  the  full  section  of  the  body  of  the  bar  will  be  allowed  in  estimating  the  strain  per  square  inch. 

17.  Eye  bars  when  used  for  tension  members,  either  in  the  chords  or  webs  of  braced  girders, 
shall  be  made  of  flat  bars,  and  the  proportions  of  the  heads  and  pins  shall  be  as  described  below. 
The  heads  to  be  elliptical  in  f-jrm,  with  the  longer  axis  in  prolongation  of  the  center  line  of  the  bar. 
Calling  the  width  of  the  body  of  the  bar  1.  the  diameter  of  the  pin  shall  be  0.75,  the  longei  axis  of  the 
head  2.75,  the  shorter  axis  or  width  through  center  of  the  eye  2.  and  the  radius  of  the  curves  of  the 
shoulders  connecting  the  head  with  the  body  of  the  bar  2. 

Other  forms  of  eyes  may  be  used,  provided  the  proportions  thereof,  as  compared  with  the  body  of 
the  bar,  are  not  less  than  above  specifled. 

18.  Especial  pains  must  be  taken  in  boring  the  pin  holes,  both  in  point  of  accuracy  of  diameter 
and  distance  between  them.  The  difference  between  the  diameters  of  the  pins  and  the  holes  must 
not  exceed  one  thirty -second  of  an  inch,  and  the  eye  bars  of  a  set  which  are  to  be  placed  side  by  side 
in  the  structure  and  attached  to  the  same  pin,  must  be  of  such  exactness  of  length  that  when  they 
are  laid  together  in  their  proper  relative  positions,  all  being  at  the  same  temperature,  the  pins  lo 
which  they  are  to  be  attached  can  be  passed  through  the  eyes  of  all  nt  both  ends  without  forcing  or 
driving.  The  several  members  attaching  to  one  pin  shall  be  packed  close  together  so  as  to  bring  the 
least  possible  amount  nf  bending  strain  on  the  pins.  The  pins  to  be  of  the  best  quality  double  refined 
wrought  iron,  accurately  turned,  and  the  heads  of  the  eye  bars  iu  no  case  thinner  than  the  body  of 
the  bar. 

19.  Parties  submitting  designs  or  proposals  for  bridges  will  be  required  to  describe  the  method 
intended  to  be  used  in  enlarging  the  ends  of  the  screw  rods  or  eye  bars,  whether  by  upsetting  or 
welding,  and  iu  proving  the  quality  of  their  work.    Upsetting  by  pressure  will  generally  be  preferred. 
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20.  In  estimating  the  strength  of  tension  members  of  riveted  bridges,  only  the  minimum  section 
of  metnl  measured  tlirough,  and  exclusive  of  the  rivet  holes,  shall  be  taken  as  the  available  section 
of  that  member,  but  the  rivei  holes  need  not  be  deducted  from  the  full  section  of  members  subject  to 
compression  only,  in  estimating  the  strength  thereof. 

21.  All  riveted  work  shall  be  machine  or  snap  riveted,  with  hemispherical  shaped  heads  to  the 
rivets,  which  shall  be  formed  centrally  upon  the  shanks,  and  the  shoulders  brought  down  evenly  and 
squarely  upon  the  surface  of  thephite  or  bar.  All  rivets  that  shall  be  found  with  the  heads  cocked,  or 
off  the  center  of  shank,  or  loose,  shall  be  cut  out  and  new  ones  put  in  their  places. 

22.  The  rivets  shall  be  made  of  the  best  double  refined  iron,  wai ranted  to  be  of  an  ultimate 
strength  of  60,000  pounds  per  square  inch,  and  of  such  ductility  that  perfect  heads  can  be  formed  at  a 
dull  red  heat.  Rivets  shall  be  generally  13-16  inch  and  the  holes  7-8  inch  diameter,  and  in  no  case 
shall  the  diameter  of  the  rivet  be  more  than  1-16  inch  less  than  the  diameter  of  the  hole.  Rivet  holes 
to  be  pitched  not  less  than  2>i  diameters  between  centers,  and  in  plate  riveting  not  more  than  twelve 
times  the  thickness  of  the  thinnest  outside  plate,  and  in  no  case  more  than  9  inches  apart,  nor  shall 
any  rivet  hole  be  made  nearer  to  the  edge  of  the  plate  or  bar  than  \%  times  the  diameter,  nor  ever 
nearer  than  1^4  inches  from  the  center  of  the  hole.  When  two  or  more  thicknesses  of  plate  are  riveted 
together  there  shall  always  be  a  row  of  rivets  not  m^re  than  2  inches  from  either  edge,  so  that  the 
joints  between  the  plates  may  be  made  impervious  to  water. 

23.  The  shearing  strain  on  rivets  shall  not  exceed  6.500  pounds  per  square  inch,  and  the  pressure 
upon  the  circumference  shall  not  exceed  9,000  pounds  per  square  inch  of  area,  obtained  by  multiplying 
the  diameter  of  the  rivet  by  the  thickness  of  the  plate  or  bar  bearing  upon  it. 

24.  The  transmission  of  compressive  strains  longitudinally  fi'om  one  plate  or  bar  to  anothei',  will 
be  assumed  to  be  wholly  through  the  medium  of  rivets,  uo  reliance  being  placed  on  abutting  surfaces 
unless  machine  faced,  «nd  therefore  a  sufficient  number  of  connecting  rivets  and  joint  covered  plates 
of  proper  strength  must  be  provided  for  the  purpose. 

25.  In  plate  girder  bridges  the  webs  shall  be  stiffened  by  bars  of  angle  or  tee  iron,  riveted  verti- 
cally upon  the  webs  at  such  frcqutnt  intervals  as  to  effectually  prevent  any  danger  of  buckling  the 
web  plates.  No  plate  iron  of  less  than  5-16  inch  in  thickness  shall  be  used,  except  for  packing  or 
tilling  pieces.  Each  pair  of  plate  girders  to  be  connected  at  the  ends  by  transverse  plates  not  more 
than  six  inches  narrower  than  the  girder  web  plates,  and  stilfened  at  the  tup  and  bottom  by  angle 
irons.  The  shearing  strain  on  the  webs  of  plate  girders  shall  not  exceed  5,000  pounds  per  square 
inch. 

26.  Rivet  holes  may  generally  be  punched,  but  drilled  holes  will  be  preferred,  especially  for  all 
connecting  joints  of  web  members  with  chords  in  braced  girders.  In  all  cases  joint  rivet  holes  must 
be  made  with  such  accuracy  that  when  the  parts  are  laid  together  as  designed  to  be  in  the  structure, 
rivets  of  the  required  diameter  can  be  passed  through  all  of  the  holes  without  reaming  or  forcing 
with  drift  pins.  No  inaccurate  or  otherwise  defective  work  will  under  any  circumstances  be  accepted 
in  the  connecting  joints  of  riveted  work. 

27.  All  bridges  shall  rest  on  cast  iron  bed  plates,  of  such  size  that  the  pressure  on  the  masonry 
shall  not  exceed  250  pounds  per  square  inch  of  bearing  surface. 

28.  Bridges  of  more  than  fifty  feet  span  shall  have  turned  wrought  iron  rollers,  running  between 
surfaced  cast  iron  plates,  at  one  end,  to  allow  for  expansion  and  contraction.  The  weight  on  these 
rollers  shall  not  exceed  300  pounds  per  lineal  inch  for  each  inch  of  diameter  of  roller.  Bridges  of  fifty 
feet  span,  or  less,  shall  have  bearings  at  one  end,  on  friction  plates  of  cast  iron,  both  surfaces  in  • 
contact  being  planed. 

29.  All  iron  work  shall  be  painted,  in  the  shop,  with  one  good  coat  of  iron  ore  paint  and  linseed 
oil,  whicii  shall  be  applied  iu  riveted  work  before  the  parts  are  riveted  together,  and  all  cavities  that 
will  be  inaccessible  after  erection  shall  receive  two  coats. 

30.  Bridge  builders  submitting  proposals  will  be  required  to  furnish  detail  plans  and  strain 
sheets  for  examination  by  the  Chief  Engineer  of  the  Lake  Shore  &  Michigan  Southern  Railway 
Company.  Those  accompanying  rejected  proposals  will  be  returned,  but  the  accepted  plans  upon 
whicli  the  work  is  executed  shall  be  the  property  of  the  Railroad  Company. 
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Memorandum 

Relative  to  Iron  Bridge  on  Lake  Shore  &  Michigan  Southern  Railway,  over  Ashtabula 
Creek,  at  Ashtabula,  Ohio,  built  in  1877. 

[Keystone  Bridge  Company,  of  Pittsburgh,  Pa.,  Contractors.] 

One  span  of  double  traclc  deck  bridge.  Length,  center  to  center  of  end  bearings,  154  feet ;  height 
from  bridge  seal  to  top  nf  track  stringers,  21  feet  11  inches;  two  trusses  IS  feet  apart  center  to  center; 
end  posts  perpendicular  with  floor  beams  to  carry  ends  of  track  stringers,  uniformly  distributed; 
moving  load  assumed  at  3.000  pounds  per  foot  on  each  track,  or  6,000  pounds  per  lineal  foot  of  bridge, 
P.riuted  specifications  to  govern  in  all  other  respects. 

Extracts  from  Specifications  Little  Juniata  Bridge,  No.  12. 
Wrought  Iron 

All  wTonght  iron  must  be  tough,  fibrous,  uniform  in  quality  throughout,  free  from  flaws,  blisters, 
and  injurious  cracks,  and  mus:  have  a  workmanlike  finish.  It  must  be  capable  of  sustaining  an 
ultimate  stress  of  forty-six  thousand  (46,000)  pounds  per  square  inch  on  a  full  section  of  test  piece,  with 
an  elastic  limit  of  twenty-three  thousand  (23,000)  po  mds  per  square  inch. 

All  iron  to  be  used  in  tension  or  subjected  to  transverse  stress  {except  web-slates)  must  have  a 
minimum  stretch  of  fifteen  per  cent,  under  ultimate  stress,  measured  on  a  length  of  eight  inches. 

All  iron  to  be  used  m  compression,  and  for  web-plates,  of  width  not  exceeding  tweuty-four  inches, 
must  have  a  minimum  stretch  oi  ten  per  cent,  under  ultimate  stress,  measured  on  a  length  of  eight 
inches. 

All  iron  to  be  used  in  the  tensile  members  of  open  trusses,  laterals,  pins,  bolts,  etc.,  must  be  double 
rolled  utter  and  directly  from  the  muck  bar  (no  scrap  will  be  allowed),  and  must  be  capaole  of  sus- 
taining an  ultimate  stress  of  fifty  thousand  (50,000)  pounds  per  square  inch, on  a  full  section  of  test 
piece,  with  an  elastic  limit  of  twenty-five  thousand  (25,000)  pounds  per  square  inch,  and  a  minimum 
stretch  of  twenty  per  cent,  in  length  ol  eight  inches,  under  ultimate  stress. 

When  tested  lo  the  breaking,  if  so  re(iuired  by  the  engineer,  the  links  and  rods  must  part  through 
the  body,  and  not  through  the  head  or  pin  hole ;  such  tests  must  be  at  the  expense  of  the  contractor, 
when  th';  r-^quirements  of  these  specifications  are  not  complied  with. 

All  wrought  iron,  if  cut  into  testing  strips  one  and  a  half  inches  in  width,  must  be  capable  of 
resisting  without  signs  of  fracture,  bending  cold  by  bl  -.ws  of  a  hammer,  until  the  ends  of  the  strip  form 
aright  angle  with  each  other,  the  iuner  radius  of  the  curve  of  bending  being  not  more  than  twice  the 
thickness  of  the  piece  tested.  The  hammering  must  be  only  on  the  extremities  of  the  specimens,  and 
never  where  the  flexion  is  taking  place.    The  bending  must  stop  when  the  first  crack  appears. 

All  tension  tests  are  to  be  made  on  a  standard  test  piece  of  one  and  a  half  inches  in  width,  and 
from  one  quarter  to  three  quarter  inches  in  thickness,  planed  down  on  both  edges  equally  so  as  to 
reduce  the  width  to  one  inch  for  a  length  of  eight  inche.s.  Whenever  practicable  the  two  flat  sides  of 
the  piece  are  to  be  left  as  they  come  from  the  rolls.  In  all  other  cases  both  sides  of  the  test  are  to  be 
planed  off.  In  making  tests  the  stresses  are  to  be  applied  regularly,  .at  the  rate  of  at  least  one  ton  per 
square  inch  in  fifteen  seconds  of  time. 

All  plates,  angles,  etc.,  which  are  to  be  bent  in  the  manufacture,  must,  in  aldition  to  the  above 
requirements,  be  capable  of  bending  sharply  to  a  right  angle  at  a  working  rest,  without  showing  any 
signs  of  fracture. 

All  rivet  iron  must  be  tough  and  soft,  and  pieces  of  the  full  diameter  of  the  rivet  must  be  capable 
of  bending  until  the  sides  are  in  close  contact,  without  showing  fracture. 

Workmanship. 
All  workmanship  must  be  first  class ;  all  abutting  surfaces  must  be  planed  or  turned,  so  as  to  insure 
even  bearing,  taking  light  cuts  so  as  not  to  injure  the  end  fibres  of  the  piece,  and  must  be  protected 
by  white  lead  and  tallow.  Pieces  where  abutting  must  be  brought  into  close  and  forcible  contact  by 
the  use  of  clamps  or  other  approved  means  before  being  riveted  together.  Rivet  holes  must  be  care- 
fully spaced  and  punched,  and  must  in  all  cases  be  reamed  to  fit  where  they  do  not  come  truly  and 
accurately  opposite,  without  the  aid  of  drift  pins.  Rivets  must  completely  fill  the  holes,  and  have  full 
heads,  and  be  countersunk  when  so  required. 
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All  pin  holes  in  pieces,  which  are  not  adjustable  for  length,  must  be  accurately  bored  at  right 
angles  to  the  axis,  unless  otherwise  shown  on  the  drawings,  and  no  variation  of  more  than  one  sixty- 
fourth  of  an  inch  will  be  allowed  in  the  length  between  centers  of  pin  holes.  Pins  must  be  carefully 
turned,  and  no  variation  of  more  than  one  thirty-second  of  an  inch  will  be  allowed  between  diameter 
of  pin  and  pin  hole.  In  the  case  where  rough  bolts  are  permitted,  a  variation  of  one-sixteenth  of  an 
inch  will  he  allowed  between  diameter  of  bolt  and  hole.  Thickening  washers  must  be  used,  wherever 
required,  to  make  the  joints  snug  and  tight 

All  iron  must  receive  one  coat  of  boiled  linseed  oil  before  leaving  works.  All  inaccessible  surfaces 
are  to  be  painted  preferably  at  the  bridge  site  during  erection,  with  one  heavy  coat  red  oxide  of  iron 
in  pure  linseed  oil.    All  iron  to  be  scraped  clean  from  scale  before  painting. 

General  Conditions. 

The  whole  of  the  construction  to  be  first  class  work,  and  in  strict  accordance  with  the  drawings 
and  these  specifications.  In  case  of  sub-contractors,  the  specifications  are  fully  binding  on  them  in 
every  respect,  and  free  access  and  information  is  to  be  given  by  them  for  thorough  inspection  of  ma- 
terial and  workmanship,  and  all  required  test  pieces,  etc.,  are  to  be  proWded  as  may  be  requested. 

In  all  cases  figures  are  to  be  taken  in  preference  to  any  measurements  by  scale. 

No  alterations  are  to  be  made  unless  authorized  by  the  engineer  of  the  Pennsylvania  Railroad 
Company. 

Quanlities. 
The  approximate  gross  weights  of  material  required  for  construction,  are  as  follows  :■ 

Plate  iron 47,867  pounds. 

E  " ...._. 84,698 

Bar       "     95,050       " 

L  "    „ 5,"61 

Cast      "     1,380 

Rivets,  etc 11,744 

Stone  Akches. 

Of  stone  bridges,  there  are  gome  fine  ones  in  the  State,  particularly  on  the  Lake 
Shore  &  Michigan  Southern  Railway,  the  Baltimore  &  Ohio,  and  the  Cincinnati,, 
Cleveland,  Columbus  &  Indianapolis.  The  former  has  four  or  five  large  stone  arch 
bridges,  two  or  three  of  which  are  two-span,  and  they  run  from  40  to  80  feet  diame- 
ter. Also  one  beautiful  two-span  skew  arch  of  about  20  feet  diameter.  At  Bellaire 
the  Baltimore  &  Ohio  Railway  has  a  remarkably  fine  stone  viaduct,  consisting  of 
thirty-seven  semicircular  arches  of  28  feet  diameter,  supported  on  piers  6  by  12  feet. 
The  height  of  the  copings  above  the  streets  of  Bellaire  is  32  feet.  Twenty  of  these 
arches  are  in  a  straight  line,  and  seventeen  on  a  four  degree  curve,  all  in  dressed 
stone. 

Stone  Quarries. 

In  the  selection  of  stone  from  Ohio  quarries  for  important  structures,  care  is 
needed  lest  a  soft  stone  be  taken  which  will  not  stand  the  weather. 

The  Roadway. 
Ordinary  railroad  lines  consist  of  four  parts,  viz.,  bed,  ballast,  tin,  and  rails.    A 
cross-section  of  the  most  perfect  roadway  found  in  Ohio  is  given  in  Fig.  2.    The 

*   .f.r  - 


Figure  2. 
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Pittsburgh,  Fort  Wayne  &  Chicago  Railway  has  some  seventy  miles  of  it,  so  fine  in 
its  outlines  as  to  be  truly  a  work  of  art.  It  is,  indeed,  unfortunate  that  all  passen- 
gers cannot  conveniently  see  it  from  the  moving  car.  Observed  from  the  rear  car  of 
a  train,  it  appears  like  a  beautiful  striped  ribbon  stretching  away  in  the  distance. 
Across  the  top  the  stone  ballast  is  just  to  the  upper  surface  of  the  ties.  At  A  a  defi- 
nite line  of  intersection  is  formed.  At  B  is  another,  and  also  at  C.  The  slope  AB 
is  as  perfect  as  though  the  ballast  had  been  piled  under  a  board.  The  limit  of  ballast 
at  B  is  by  a  single  row  of  ballast  stone  between  egg  and  nut  size,  and  individually 
laid  by  hand.  The  upper  surface  of  the  bed  is  crowned  or  convex,  as  shown  in  the 
figure.  The  part  BC  is  all  patted  smooth  with  shovels.  A  weed  is  not  allowed. 
The  ballast  is  broken  stone  where  this  form  of  bed  is  found.  The  road,  however,  has 
not  all  stone  ballast,  though  the  amount  is  increasing  from  year  to  year. 

Other  roads  have  considerable  portions  laid  with  stone  ballast,  that  ballast 
being  much  sought  after;  cinder  or  slag  from  furnaces  is  also  emploped,  it  being 
preferred  to  some  kinds  of  stone. 

Some  Ohio  stone  is  entirely  unfit  for  stone  ballast,  and  does  not  pay  for  hauling 
it  from  positions  of  convenient  proximity.  It  pulverizes  in  use.  Limestone  is  said 
to  be  the  preferable  stone.  In  considering  what  material  shall  be  declared  the  best 
ballast,  it  appears  that  a  best  ideal  ballast  must  be  heavy  enough  to  not  be  easily 
disturbed  when  laid,  and  to  hold  the  ties  in  ballast;  it  should  not  be  too  fine  nor  too 
coarse,  say  egg  size  or  less ;  it  should  have  sharp  angular  corners  to  hold  the  ties, 
and  it  should  be  impervious  to  water,  so  as  to  dry  out  quickly  for  preservation  of 
ties.  Probably  the  best  possible  material  for  uniting  all  these  conditions  is  broken 
gla.=s.  It  weighs  about  the  same  as  limestone.  Glassy  furnace  slag  comes  very  near 
to  it.  Sandstone  is  the  poorest  of  ail  stone,  since  it  wears  rapidly,  so  as  not  to  hold  the 
ties,  and  it  absorbs  moisture  and  holds  it  to  the  rapid  decay  of  the  ties.  But  imper- 
vious stone  allows  rain-water  to  run  directly  through  the  ballast  to  the  bed,  by  trick- 
ling down  the  surface  of  the  fragments  and  without  absorption.  On  reaching  the 
bed  it  flows  off  to  the  right  and  left  if  the  bed  is  suiliciently  crowned  at  its  summit. 
In  the  best  practice  it  is  actually  crowned  for  this  purpose. 

The  minimum  depth  of  ballast  shown  in  Fig.  2  is  6  to  8  inches  under  the  ties. 
It  often  actually  exceeds  this,  sometimes  to  the  depth  of  several  feet.  Two  reasons 
are  given  for  this— 1st,  a  new  bed  settles,  causing  inequalities  of  grade,  and  2nd,  ine- 
qualities of  grade  admitted  in  new  roads  are,  to  a  considerable  extent,  equalized  ac- 
cording to  growing  importance  of  road.  In  these  cases,  rather  than  add  new  bed 
material  to  revive  settling  annoyance,  ballast  is  piled  on. 

Ties. 
Ties  used  in  the  State  are  mostly  oak,  the  best  being  obtained  from  Virginia,  and 
known  us  "  Virginia  ties."     They  are  of  white  oak,  and  run  from  10  to  12  inches 
in  width.    Chemically  treated  ties,  of  elm  and  some  other  woods,  have  been  used  to 
some  extent.    The  number  per  mile  varies  between  2,500  and  3,000. 

Slip  Sides. 
In  a  few  instances  "slip  sides"  have  been  encountered,  in  which  the  whole  fill, 
or  embankment,  for  a  length  of  100  or  200  feet,  will  gradually  be  carried  latterly 
out  of  place.    These  are  found  very  difficult  to  manage.    In  one  case,  on  the  Balti- 
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more  &  Ohio  Railway,  a  filling  of  coal  slack  was  used  after  several  additions  of  earth 
filling  had  been  carried  away.  The  coal  stood  very  well,  its  less  specific  gravity 
being  supposed  to  be  the  cause.  In  some  cases  piles  are  driven,  the  idea  being  to 
"  pin  "  the  slipping  bank  to  place.  But  these  pins  often  get  badly  demoralized  from 
the  great  pressure.  Springs  of  water  are  usually  found  along  the  upper  limits  of 
these  slipping  sides.     By  suitable  draining  the  sliiiping  is  cared. 

The  Track  Line. 

The  alignment  of  the  track  on  curves  often  gets  deranged  to  a  surprising  extent, 
in  one  case  over  forty  per  cent,  by  measurement  was  the  degree  of  curvature  raised. 
One  instance,  on  the  New  York,  Pennsylvania  &  Ohio  Railway,  was  noted  where  a 
curve  carried  the  train  badly.  Several  unsuccessful  attempts  were  made  to  correct 
it  by  throwing  the  ti'ack  by  eye.  Finally  the  curve  was  re-run  with  instruments 
and  found  badly  out.  In  many  cases  the  track  has  been  observed  to  be  appreciably 
deranged  where  measurements  were  not  taken. 

Such  derangement  occurs  by  the  working  of  section  men  on  the  road,  as  in 
readjusting  grade,  or  outer  rail  elevation ;  in  placing  new  ties,  rails,  etc.  Tangent 
points  undoubtedly  "  creep  "  from  this  cause,  the  presence  of  them  a  few  feet  in 
upon  bridges,  as  noticed  in  a  few  instances,  being  apparently  due  to  it. 

Track  men  should  have  some  easy  and  simple  means  of  ascertaining  the  deform- 
ity of  curves  and  the  proper  "  elevation  of  the  outer  ritil."  For  the  latter  an  extra- 
ordinary simple  and  efficient  device  was  found  in  force  on  several  roads,  viz. :  a 
cord  or  tape  line  of  certain  length,  say  60  feet,  and  a  rod ;  the  former  being  stretched 
as  a  chord  to  the  curve,  the  verseil  sine,  measured  on  the  rod,  is  the  elevation  of 
outer  rail.  Some  use  63  feet,  and  others  less  for  the  chord  length.  For  the  63  feet 
the  elevation  is  right  for  about  a  36-mile  speed. 

In  this  device  we  find  the  suggestion  tor  a  curve  corrector,  viz. ;  at  all  points  of 
an  ordinary  circle  curve  the  versed  sine,  for  the  63  feet  chord,  should  be  of  constant 
value. 

The  rule  for  determining  the  elevation  of  the  outer  rail  in  use  on  ihe  Pennsyl- 
vania Railroad  is, — elevation  in  inches  =-■  the  square  of  the  miles  per  hour,  multi- 
plied by  the  degree  of  curvature,  and  divided  by  1.505. 

But  the  rule  is  varied  to  suit  circumstances.  On  double  track  the  up-grade 
curves  are  made  less  than  the  down-grade  curves.  The  elevation  is  never  made 
more  than  8  inches ;  speeds  are  reduced  in  preference.  In  practice  good  results 
have  followed  elevating  the  outer,  and  depressing  the  inner  rail  equal  amounts,  viz. : 
one-half  the  above  calculatitm. 

For  an  8  degree  curve,  aud  8  inches  elevation,  the  speed  would  he  limited  to 
38,8  miles  per  hour. 

In  regard  to  the  tangency  of  straight  and  curved  portions  of  track,  the  usual 
practice  is  to  make  the  curves  true  circle  arcs,  and  exactly  tangent  to  the  straight 
parts.  A  little  consideration,  however,  will  show  that  instead  of  this,  the  path 
described  b}'  the  center  of  gravity  of  a  car  should  preferably  have  its  corresponding 
parts  thus  in  true  tangency.  But  this  can  not  be  where  the  outer  rail  is  elevated  or 
inner  one  depressed,  or  both,  because  in  tilting  the  car  for  this  difference  of  rail 
elevation  the  center  of  gravity  is  thrown  in,  and  passes  around  the  curve  on  a  circle 
arc  several  inches  within  the  circle  which  is  truly  tangent  to  the  straight  pans  of 
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the  path.  This  has  the  eflfeet  to  give  a  jolt  to  the  car  on  entering  upon  a  curve. 
But,  in  practice,  this  is  compensatacl  in  a  measure  by  commencing  the  elevation  of 
rail  on  the  tangent  itself  at  some  distance  from  the  tangent  point,  and  bringing  it  up 
to  the  full  value  at  or  near  the  tangent  point. 

The  object  of  making  a  difference  of  rail  elevation  on  curves  is  to  make  the 
resultant  of  gravity  and  of  centrifugal  force  take  a  position  which  shall  be  normal  to 
the  floor  of  the  car.  To  secure  this  result  perfectly,  in  every  respect,  it  is  evident 
that  we  can  neither  begin  the  elevation  on  the  tangent,  nor  admit  of  anything  less 
than  full  value  on  the  initial  part  of  the  circular  curve.  Neither  should  there  be 
any  offset,  sudden  or  gradual,  in  the  path  described  by  the  center  of  gravity  of  the 
car,  such  as  above  mentioned  as  due  to  rail  elevation.  Abrupt  disturbances  in  the 
direction  of  this  resultant  would  be  perceived  as  jolts  toward  one  side  or  the  other. 
It  is  evident  that  the  direction  of  a  disturbance  which  would  be  least  noticeable  to 
a  passenger,  or  have  the  least  tendency  to  derail  a  train,  would  be  vertical,  and 
hence  this  is  the  most  admissible  But  it  appears  impossible  to  preserve  quietude 
in  every  respect  in  the  car,  even  though  the  resultant  force  above  named  could  be 
maintained  truly  in  the  normal  position  indicated,  b  cause  the  car  must  be  rotated 
on  some  longitudinal  axis  to  the  extent  of  the  difference  of  rail  elevation.  This 
necessitates  an  elevation  of  one  side  of  the  car,  depression  of  the  other,  or  a  com- 
promise action,  the  latter  being  probably  preferable.  Hence,  one  rail  must  be  de- 
pressed as  well  as  the  other  elevated,  the  best  condition  being  obtained  when  the 
center  of  gravity  of  the  car  is  neither  raised  nor  lowered. 

Under  these  conditions,  viz. :  first,  maintenance  of  perfectly  normal  resultant ; 
and,  second,  a  slight  rotative  movement  of  the  car  on  its  longitudinal  axis,  we  secure 
the  leiist  possible  disturbance.  Then  the  only  sensation  to  a  passenger,  if  indeed 
any  be  possible  in  going  round  a  curve  at  the  proper  speed,  would  be  that  of  slight 
lifting  or  lowering,  as  depending  on  sitting  at  the  lifted  or  lowered  side  of  the  car. 

But  it  is  clearly  not  possible  to  realize  these  conditions  when  a  straight  track  is, 
according  to  custom,  changed  abruptly  to  a  circle.  Not  even  though  the  circular 
curve  and  tangent  belong  to  the  center  of  gravity  of  the  car,  instead  of  the  middle 
line  of  track.  The  only  way  to  fulfill  the  conditions  indicated,  appears  to  be  to 
gradually  increase  the  curvature  from  the  tangent  to  the  circle  by  an  intermediate 
curve  of  varying  curvature.  This  we  will  term  an  easement  curve;  the  main  circular 
curve  beyond  the  easement  curve  being  called  the  principal  curve.  These  curves 
are  called  curves  of  "easing  changes  of  curvature,"  and  curves  of  adjustment,  by  Rankine, 
also  "  spiral  curBes,"  by  others.  See  Rankine's  Civ.  Eng.,  p.  651 ;  Railroad  Gazette,  Dec. 
3,  1880 ;  recent  articles  in  The  Engineering  News,  etc.  For  a  more  complete  discussion 
and  investigation  of  this  suliject  see  Easement  Railway  Curves  below. 

But  all  the  above  refinements  respecting  the  alingnment  in  the  horizontal  plane 
will  be  of  but  little  avail  where  the  importance  of  the  vertical  alignment  is  ignored. 
From  an  extended  examination  of  track,  both  by  sightings  from  the  ground,  and  by 
taking  advantage  of  opportunities  of  riding  miles  within  one  or  two  hundred  feet  of 
a  second  track,  and,  of  allowing  the  two  lines  of  rail  to  spin  through  a  fixed  gaze 
with  a  view  to  observing  the  relative  heights  of  the  two  rail  lines,  it  is  believed  that 
the  error  of  vertical  alignment  is  usually  at  least  five  fold  greater  than  in  the  hori- 
zontal. 
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Of  two  sections  of  road,  if  one  should  be  found  as  badly  out  in  the  horizontal 
alignment  as  the  other  in  the  vertical,  each  otherwise  correct,  it  is  altogether  pro- 
bable that  the  section-boss  of  the  former  would  get  his  discharge  the  first  time  the 
road-master  came  along,  while  the  other  would  very  likely  be  commended.  But  in 
this  case  the  wrong  man  is  discharged,  because,  as  to  the  riding  qualities  of  the  two 
sections  of  track,  the  former  would  be  far  the  best.  This  fact  is  evident  by  observ- 
ing tijat  the  weight  of  the  car  is  sure  to  cause  it  to  follow  all  inequalities  in  the  ver- 
tical alignment,  while  most  of  the  lateral  deviations  of  the  rail  will  be  skipped,  and 
pass  without  effect.  But  even  if  followed  to  detail,  in  both  instances,  the  vertical 
deviations  wiU  rock  and  tilt  the  car  badly,  and  cause  disturbances  which  will  be 
magnified  by  the  height  of  passengers  or  freight  above  the  track.  To  explain,  sup- 
pose one  rail  perfect  in  line,  and  the  other  to  rise  and  fall  one  inch,  in  distances  of 
fifty  or  a  hundred  feet.  Here  one  wheel  has  a  latitude  of  vertical  movement  of  one 
inch.  The  straight  rail  forms  an  axis  to  this  motion,  and  if  a  circular  cylinder,  of 
radius  equal  the  track  gauge,  be  drawn  to  this  axis,  cutting  the  car  lengthwise,  every 
point  in  that  cylinder  would  have  the  one  inch  of  motion.  That  is,  a  point  vertically 
over  the  straight  rail,  at  the  height  of  track  gauge,  would  move  sidewise  one  inch 
when  the  wheel  on  the  opposite  rail  rises  and  falls  one  inch.  Persons  in  seats 
directly  over  the  straight  rail  receive  the  lateral  jolts  of  about  one  inch.  But  per- 
sons in  the  seats  at  the  opposite  side  of  car  receive  jolts  which  are  both  vertical  and 
lateral  to  the  extent  of  about  one  inch,  which  amounts  to  a  dingonal  jolt  of  about 
one  and  a  half  inches.  The  top  of  the  car  may,  at  the  same  time,  be  thrown  two  or 
three  inches. 

This  supposes  one  rail  straight,  but  it  is  as  likely  to  be  cut  as  the  other ;  both 
sometimes  together  and  sometimes  opposite.  In  case  both  rise  together  one  inch, 
the  car  receives  the  vertical  displacement  bodily  of  one  inch. 

But  when  they  are  in  discord,  the  passengers  are  thrown  to  an  extent  nearly 
double  that  due  to  the  single  rail  error  above.  The  consequent  jolting  annoyance 
cannot  safely  be  prevented  by  rigid  car-couplings,  because  the  strains  would  be  great 
upon  the  couplings,  and  no  coupling  attempts  it. 

But  now  suppose  equal  inequalities  in  the  lateral  direction  or  in  the  horizontal 
alignment.  The  wheels  would  skip  most  of  them,  the  tendency  being  to  go  nearly 
straight  ahead  rather  than  turn  out  for  all  side-crooks  in  the  rails.  This  is  rendered 
possible  by  the  clearance  between  the  wheel-flanges  and  rails.  The  cars  are  pre- 
vented, to  a  great  extent,  from  wandering  from  side  to  side  of  the  clearance  Ijy  use 
of  couplings,  which  ofler  a  considerable  resistance  to  the  lateral  movement  of  one 
car,  end  crosswise,  to  the  one  cbupled  to  it. 

From  these  facts  it  appears  that  the  vertical  alignment  is  the  one  which  demands 
the  most  careful  attention  for  exactitude,  while  in  practice  it  seems  to  receive  the 
least. 

"  Low  joints "  are  found  everywhere,  though  in  the  most  carefully  guarded 
track  they  are  slight.  Where  the  "fishplates"  are  .allowed  to  get  loosened,  the 
wheel  pressure  and  peneing  action  bend  the  rails  to  an  arched  form.  Small  "  joint- 
ties  "  also  favor  low  joints. 

If  the  rail-joint  could  be  given  the  same  stiffness  as  the  body  of  the  rail,  and 
then  if  the  bearing  of  the  ties  upon  the  ballast  could  be  uniform  along  the  rail  line, 
the  rails  would  remain  straight.    The  "  angle-bar  "  is  superior  to  the  fish-plate  for 
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making  a  stifi  joint ;  but  as  no  joint  in  use  is  as  strong  as  the  body  of  the  rail,  it 
follows  that  the  deficiency  should  be  made  up  by  a  greater  amount  of  tie  bearing 
near  the  joint.  There  are  many  advantages  in  the  so-called  "suspension  joint."  It 
is  formed  by  placing  the  abutting  ends  of  the  rails  over  a  space  of  about  ten  or 
twelve  inches  between  two  ties,  so  that  the  fish-plate  or  angle-bar  will  span  the 
space,  and  be  secured  upon  the  ties.  The  advantage  of  this  in  the  matter  of  low 
joints  consists  in  the  greater  amount  of  tie  bearing  upon  the  ballast  at  the  locality 
of  the  joint,  and  due  to  the  fact  these  two  ties  are  nearer  each  other  than  other  ties 
along  the  rail.  But  still  the  tendency  is  to  low  joints,  and  it  seems  necessary  that, 
in  laying  ties,  the  two  widest  ones  be  selected  for  the  pair  at  the  suspension  joints. 
This,  together  with  closely-fitting  angle-bars,  it  is  believed  will  maintain  freedom 
from  low  joints.  This  is  based  upon  the  supposition  that  the  ties  along  the  middle 
portion  of  the  rail  be  all  smaller  than  the  joint-lies. 

But  in  actual  practice  the  joints  in  one  line  of  rails  are  sometimes  placed 
opposite  those  in  the  other  line,  and  sometimes  the  joints  alternate.  Some  ro.id- 
masters  strenuously  insist  on  opposite  joints,  others  equally  so  on  alternate,  :  ud 
each  will  have  no  other.  This  is  the  one  thing  about  railroads  on  which  there  is 
found  the  greatest  prevailing  difl'erence  of  fixed  opinion. 

Now,  respecting  the  bearing  of  the  joint-ties  upon  the  ballast,  1st,  when  the 
joints  are  opposite,  we  find  that  the  selected  wide  ties,  which  become  joint-ties  for 
one  rail  line,  are  also  in  proper  position  to  serve  as  joiut-ties  for  the  other  line. 
This  also  leaves  the  middle  portions  of  the  rails  resting  on  the  smaller  ties,  a  condi- 
tion pointed  out  above,  as  favorable  for  preventing  low  joints.  But  when  the  joints 
are  alternate,  the  wide  ties  selected  must  be  twice  as  numerous,  and  consequently 
differing  less  from  the  remaining  ones,  but  besides  this  we  find  that  the  wide  ties 
for  the  joint  at  one  side  extend  across,  and  become  wide  ties  at  the  middle  of  the 
opposite  rails.  This  favors  low  joints,  as  pointed  out  above,  and  is  one  reason  why 
alternate  joints  should  be  avoided. 

But  some  contend  that  alternate  joints  ride  more  easily  and  pleasantly  than 
opposite.  This  is  probably  true  for  equal  degrees  of  low  joints,  but  it  seems  to  be 
an  open  question  whether  the  alternate  joints,  with  their  greater  tendency  to  low 
joints,  will  carry  trains  more  smoothly  than  will  oppo.site  joints  well  laid  on  the 
selected  joint-ties.  But  on  some  roads  very  little,  if  any,  attention  is  paid  to  selecting 
joint-ties.    In  such  case  it  is  probable  that  alternate  joints  will  ride  smoothest. 

It  might  be  supposed  that  alternating  low  joints  would  give  an  oscillating 
motion  of  car  from  side  to  side,  and  opposite  joints  a  vertical  oscillation.  The  latter 
is  likely  to  occur  for  speeds  uader  about  twenty-five  miles  per  hour.  But  in  high 
speeds  the  time  between  joints  is  too  small  for  serving  as  a  period  of  vibration  or 
oscillation.  Hence,  it  cannot  take  place.  At  thirty  miles  per  hour,  alternate  low 
joints  appear  to  be  entirely  without  effect  for  all  oscillation,  and  is  not  noticed  at 
even  twenty  or  perhaps  fifteen  miles  per  hour. 

From  these  facts  it  appears  that  low  joints  can  be  more  effectually  avoided  when 
opposite,  but  will  have  less  prejudicial  riding  qualities  when  alternate. 
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Rail  Sections  and  Weights. 
The  form  of  rail  sections  is  a  matter  of  considerable  import.     The   prevailing 
modern  form  is  nearly  like  No.  1,  Fig.  2  a,  while  some  of  the  older  rails  in  use  in  the 
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State  are  nearly  like  No.  2.  Various  devices  have  been  used  for  making  the  joint  iu 
No.  2,  but  it  is  a  hard  rail  to  hold.  Fish-plates  and  bolts  soon  release  their  grip. 
The  bolts  are  apt  to  break,  but  they  first  stretch  and  loosen  the  plates.  Then  the 
plates,  rails,  and  bolts  wear  badly,  because  the  form  of  section  is  seen  to  not  be 
favorable  for  holding  a  fish-plate.  As  a  wheel  passes  the  joint,  the  receding  rail,  as 
the  wheel  steps  off,  is  depressed  below  the  one  in  front,  so  that  the  latter  receives  a 
knock  and  is  battered.  In  time  the  end  top  corners  thus  become  very  badly  rounded 
off.  Then  even  freshly  tightened  joints  ever  alter  give  a  click  to  the  passing  wheel. 
On  the  other  hand,  the  upper  and  lower  parts  appear  much  as  though  they  would 
serve  admirably  as  wedges  to  spread  the  fish-plates  and  tear  the  bolts.  In  some 
cases  wood  is  used  on  one  side,  and  sometimes  both  wood  and  iron. 

But  the  nearly  square  shoulders  between  the  head  and  foot  in  No.  1,  are  seen 
to  be  especially  well  adapted  to  hold  a  fish-plate.  Even  a  httle  looseness  under 
the  fish-plate  bolts  would  not  admit  of  very  much  vertical  displacement  of  one  rail 
on  the  other  at  the  abutting  euds.  In  this  style  of  section  the  end  corners  are 
preserved  admirably. 

Rail  weights  vary  on  Ohio  roads  from  50  to  67  pounds  per  yard,  the  most  com- 
mon being  60.  It  is  often  the  case  that  heavier  rails  are  laid  on  curves  than  on 
tangents.    This  is  to  provide  against  the  greater  wear  on  curves. 

Lock-nuts. 
In  spite  of  the  fact  of  numerous  existing  lock-nuts  of  merit,  none  seem  to  meet 
all  the  requirements  for  fish-plate  bolts.  The  simplest  found  in  use  is  the  Verona 
lock-nut.  It  consists  of  a  split  and  ofi'set  ring  of  steel,  tempered  to  a  spring,  and 
'having  cutting  points  at  the  split.  It  appears  to  be  made  of  quarter-inch  square 
steel,  cut  and  bent  nearly  to  a  ring,  but  having  an  offset  of  about  one-eighth  inch, 
where  the  ends  nearly  meet  to  form  the  ring  shape. 

Wear  of  Rails. 

Practice  develops  the  fact  that  the  outside  rail  on'  curves  becomes  by  far  the 
most  worn.  In  some  cases  the  outside  worn  rails,  and  inside  nearly  perfect  ones, 
are  interchanged,  so  that  each  shall  get  its  portion  of  wear.  The  wear  now  referred 
to  is  mostly  on  the  side  of  the  rail  head.  The  tops  of  the  heads  also  become  much 
worn.  Altogether  the  wear  on  curves  is  much  in  excess  of  that  on  tangents,  a  fact 
which  accounts  for  laying  heavier  rails  on  curves,  as  practiced  on  some  roads. 
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The  fine  theor\-  of  the  "coniug  of  wheels"  is  entirely  without  force  in  practice. 
Wheels  wear  most  near  the  flanges,  so  that  in  a  short  time  the  effective  coning  is 
reversed  ;  that  is,  the  wheels  become  smaller  in  diameter  of  tread  at  points  near  the 
fiange  than  at  points  remote  from  it.  It  seems  evident  that  the  more  the  wheels 
))ecome  thus  worn  and  lose  their  coning,  the  greater  will  be  their  tendency  to  climb 
outward  on  curves,  and  consequently  the  greater  will  be  their  slip  and  the  greater 
the  wear,  not  only  of  wheels,  but  also  of  the  rails  on  curves. 

The  recent  improvement  in  chilled  car-wheels  of  leaving  an  inch  at  the  rim- 
edge  of  tread,  without  chill,  will  <ioubtless  tend  to  make  the  wear  more  uniform 
over  the  whole  tread 

The  effort  to  successfully  avoid  the  excessive  friction  on  railway  curves,  due  to 
the  common  system  of  two  wheels  tightly  fixed  on  one  axle,  has  been  often  repeated 
since  railroading  began.  All  have  succeeded  in  what  appears  to  the  inventor  to  be 
the  chief  difficulty,  viz.,  securing  indipendence  of  wheels.  A  great  variety  of  in- 
dependent wheel-devices  have  been  brought  out,  all  of  which  actually  accomplish  a 
great  reductio:i  of  the  frictional  resistance  to  traction  on  curves.  For  many  of  these 
a  very  material  reduction  of  re.sistance  has  been  proved  by  dynamometric  test.  By 
the  kindness  of  Mr.  J  S.  Paxson,  ot  New  York,  I  have  the  .statement  of  a  reduction 
of  over  36  per  cent,  for  street  cars  on  curves  of  40  feet  radius,  according  to  careful 
trials,  by  Ch  is.  E.  Emery,  C.  E.  Also  Mr.  Paxson  furnishes  figures  to  show  a  saving  of 
33  per  cent,  of  draft  for  ordinary  railway  express  cars,  as  formerly  drawn  by  horses 
through  the  streets  of  Baltimore,  over  sharp  curves  from  one  depot  to  the  other, 
on  the  through  line  from  Philadelphia  to  Washington.  But  these  curves  offer 
unusuall}-  high  resistance  for  sharpness  of  <urvature.  On  ordinary  railway  curves 
it  must  be  much  less,  though  still  appreciably  greatest  for  the  tight  wheels. 

Diagrams,  furnished  by  Mr.  Paxson,  of  street  car  wheels  when  new,  and  as  when 
worn  equal  lengths  of  time,  as  "independent,"  and  as  "rigid,"  show  over  twice  as 
much  wear  for  the  rigid  as  for  the  independent  wheels  ;  of  course  a  greater  wear  of 
rail  accompanies  a  greater  wear  of  wheel. 

There  appears  to  be  two  leading  forms  of  the  independent  wheel  arrangement. 
The  one  which  has  apparently  come  nearest  to  practical  success  is  Harrison's  patent, 
in  which  the  two  wheels  are  on  one  axle;  one  being  fixed  in  the  usual  way,  while 
the  other  is  secured  to  a  sleeve  of  about  half  the  length  of  the  ordinary  axle,  into 
which  the  end  of  the  axle,  opposite  the  fixed  wheel,  is  placed  loosely,  or  with  free- 
dom to  turn.  In  some  trials,  instead  of  tlie  sleeve,  the  hub  of  the  loose  wheel 
casting  has  beeu  extended  to  form  a  bearing  for  the  axle  to  turn  freely  in,  the  other 
wheel  being  fixed  as  above.  These  plans  difi"er  mainly  in  construction  only.  The 
second  arrangement  provides  a  short  axle  for  each  wheel,  so  that  a  4-wheel  truck 
would  have  four  axles  and  eight  bearing  boxes.  A  truck  of  this  sort,  patented  by 
Timms  &  Eaton,  and  arranged  for  adjustment  to  either  broad  or  narrow  gauge,  is 
manufactured  at  the  Capital  City  Car  Works,  Columbus,  O. 

But  railroad  men  seem  not  to  be  ready  to  adopt  the  independent  wheel  arrange- 
ment on  the  testimony  of  a  dynamometer,  or  with  proof  of  reduced  wear  and 
reduced  coal  pile.  Suspicions  are  entertained  of  a  greater  liability  to  derangement, 
and  of  greater  danger  to  travel.  Conservatism  apparently  stands  in  the  way  of  the 
independent  wheel  axle. 
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Beeakage  of  Rails  and  Axles. 

Rails,  laid  with  the  first  plate  or  angle  bar  fastenings,  require  two  holes  in  each 
end  for  the  bolts  of  the  fastenings.  It  is  stated  that  the  most  frequent  point  of 
breakage  is  at  the  second  bolt  hole.  Also  it  is  stated  that  breakages  are  more  fre- 
quent in  winter  than  in  summer.  Some  attribute  this  to  a  supposed  or  imaginary 
action  of  frost  on  iron,  as  though  iron  freezes  up  and  becomes  brittle.  Reports  from 
some  sources  indicate  that  more  breakages  occur  on  rails  and  axles  in  winter  than 
in  summer,  while  other  reports  witness  to  the  contrary.  Respecting  this,  a  few  facts 
are  relevant : 

Ist.  Experiments  on  iron  indicate  greater  strength  at  low  temperatures  for 
steady  strains,  while  for  blows  or  shocks,  a  higher  temperature  is  more  favorable  for 
diminished  breakage. 

2d.  The  condition  of  the  road-bed  is  quite  likely  to  be  decidedly  different  in 
winter  than  in  summer,  from  freezing  action,  by  first,  a  diminished  elasticity  of  a 
frozen  bed,  and  second,  by  the  bearing  of  the  track  into  inequalities  of  surface  line. 

All  these  variations  of  condition  favor  more  frequent  breakage  in  winter,  except 
the  fact  that  iron  is  strongest  for  steady  str.dn  at  low  temperature  ;  as  the  strain  on 
rails  and  axles  is  from  actions  apparently  mure  of  the  nature  of  shocks  than  of 
steady  strain,  it  is  doubtful  whether  the  facts,  respecting  strains  and  temperatures, 
favor  diminished  winter  breakages. 

But  tlie  action  of  frost — not  on  the  rails,  but  on  the  road-bed — appears  to  deci- 
dedly favor  winter  breakages.  This  is,  of  course,  especially  applicable  to  such  road- 
bed and  ballast  as  becomes  solid  and  firm  by  freezing,  but  not  so  to  one  that  will  not 
freeze.  Here  the  stone  ballast  is  greatly  to  advantage,  as  it  is  open  so  that  water 
runs  through  and  does  not  freeze  solid.  The  slight  sticking,  by  frost,  of  the  stone 
fragments  at  the  points  of  contact,  is  easily  broken  loose,  so  that  such  ballast  pre- 
serves its  summer  elasticity.  The  engineer  of  the  Wabash,  .St.  Louis  &  Pacific  R.  R. 
states  that,  t)n  that  road,  the  breakages  are  actually  less  in  winter  on  stone  than  on 
sand  or  gravel  ballast. 

Switches  and   Frogs. 

A  great  variety  of  notions  about  switches  and  frogs  are  found  in  vogue.  For  in- 
stance, some  have  decided  preferences  for  the  Lorenz  switch,  and  others  for  the 
Wharton,  where  any  other  than  the  ordinary  plain  switch  is  desired. 

The  Wharton  switch  i^j  the  homeliest  switch,  probably,  that  was  ever  made.  It 
would  never  get  adopted  from  any  good  looks.  But  it  has  great  advantages  for  cer- 
tain positions  in  track.  A  remarkable  property  of  it  consists  in  its  leaving  the  main 
line  of  track  entirely  intact  or  unbroken.  This  is  secured  by  means  of  parts  so 
formed  and  raised  as  to  lift  the  wheels  high  enough  to  carr}'  the  flanges  over  the 
rails  at  the  one  side.  In  practice,  both  sides  are  raised.  This  raises  the  cars  also  in 
passing  the  switch,  a  requirement  which  could  not  be  admitted  at  high  speeds  of 
train. 

Hence,  it  appears  that  this  switch  is  especially  adapted  to  places  where  trains 
are  to  pass  at  high  speed  along  the  main  line,  but  where  it  is  necessary  to  occasionaly 
turn  out  to  a  side  track,  the  latter  being  always  at  a  reduced  speed.  Being  a 
"safety"  switch,  it  is  well  adapted  for  yards  and  all  places  of  much  switching  at  slow 
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An  objection  which  some  road  men  raise  against  this,  and  other  truly  safety 
switches,  is  that  the  yard  men  and  yard  engines  will  get  into  the  habit  of  running 
through  it  without  turning  the  switch,  saying  to  themselves  {but  not  to  the  road  officialu), 
that  if  the  switch  is  safe  to  run  over  when  accidentally  set  wrong,  it  must  also  be 
safe  to  run  over  when  intentionally  wrong.  Such  a  switch  would,  accordingly,  be 
simply  a  boon  to  the  lazy  switchman.  An  actual  case  of  such  practice  would,  how- 
ever, constitute  proof  positive  of  the  safety  quality  of  the  swit«h. 

This  switch  is  shown  in  the  accompanying  cut,  with  name  attached. 


To  describe  the  switch  briefly:  The  two  main  line  rails  are  seen  running  paral- 
lel over  all  the  ties.  Four  of  the  ties  are  longer  than  others.  On  the  overreaching 
ends  is  planted  a  shaft,  with  several  cranks  tor  throwing  the  rails.  At  the  extreme 
end  is  an  arm  and  weight.  This  weighted  arm  is  to  be  thrown  over  180°  to  reverse 
the  switch,  and  is  provided  with  a  link  and  pad-lock.  On  the  end  of  tie,  next  to 
lever,  is  a  stand  for  signal.    The  switch  is  shown  set  for  the  main  line,  fur  which 
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position  only  it  can  be  lockeu,  because,  if  set  fur  the  siding,  a  truck  moving  upon 
the  switch  from  the  right,  on  the  main  line  (See  cut),  would  crowd  against  the  switch 
rails  and  cause  breakage,  unless  those  rails  move  to  allow  the  wheels  to  pass.  When 
not  locked,  this  movement  is  effected  by  the  pressure  of  the  wheel-flange  against  the 
guard-rail  at  the  right-hand  end  of  lower  rail  inside.  (See  cut.)  This  guard-rail  is 
seen  connected  to  the  extreme  right  of  crank-shaft.  When  this  guard-rail  is  moved 
away  from  the  main  rail  by  wheel-fiange,  the  crank  is  thrown  and  the  switch  re- 
versed. Thus  the  truck  passes  safely,  as  it  must,  because  now  the  switch  has  auto- 
matically become  set  for  the  main  line.     This  movable  guard-rail  is  for  this  purpose. 

The  switch  rails  are  shown  just  below  the  main  rails.  The  upper  one  is  grooved, 
the  outside  part  being  virtually  the  switch  rail  for  that  side,  and  it  is  reduced  down 
to  a  sharp  end  at  the  switch  point.  This  is  for  making  the  switch  rail  vanish  into 
the  main  rail  when  set  to  the  siding.  This  rail  is  usually  bent  upward,  so  as  to  rise 
into  a  curve  higher  than  the  main  rail,  and  thus  raise  the  wheel  in  going  back  Irom 
the  point.  At  the  opposite  side  the  switch  rail  is  bent  laterally,  so  as  to  lie  close  to 
the  main  rail  for  a  distance  of  2  or  3  feet  when  set  for  the  siding;  and  it  is  also  bent 
upward,  and  rises  above  the  main  rail  sufficiently  to  carry  the  wheel  and  flange  up 
over  the  latter  rail,  when  coming  in  from,  or  going  out  upon  the  Siding. 

Now,  if  a  truck  comes  in  from  the  siding  wtien  the  switch  is  set  to  the  main 
line,  it  runs  off  upon  peculiar  shaped  guards  or  guides,  called  "  safety  castings." 
The  one  at  the  upper  rail  (see  cut)  is  seen  to  be  widest  at  the  switch  point.  A 
flange  is  placed  along  the  lower  edge,  which  catches  the  flange  of  the  wheel  and 
draws  it  over  to  the  main  line  position.  The  lower  safety  casting  (shorter)  is  lower 
than  the  main  rail  at  the  switch  point,  but  rapidly  rises  to  be  flush  with  the  top  of 
the  main  rail.  The  flange  of  this  wheel  is  thus  lifted,  when,  by  the  drawing  over  of 
the  other  safety  casting,  both  wheels  are  delivered  upon  the  main  line  in  safety. 

While  the  Wharton  switch  requires  one  sharpened  rail,  the  Lorenz  requires 
two.  These  are  so  fitted  that  they  will  lie  close  up  to  a  whole  rail  and  receive  a 
wheel  from  it.  The  Lorenz  admits  of  two  unbroken  Hues  of  rail,  but  one  of  them 
turns  off  to  the  branch  track,  so  that  one  rail  of  the  main  line  is  cut.  In  this  way  it 
becomes  unnecessary  to  raise  the  cars  in  switching.  Hence,  this  switch  is  adapted 
to  locations  where  a  train  may  continue  on  main  line  or  take  a  branch  at  speed. 
This  switch  is  made  a  safety  switch  by  introducing  a  so-called  "  safety  spring."  But 
the  spring  is  seriously  objected  to  by  some,  with  the  statement  that  a  stick  or  pebble 
may  become  engaged  between  the  pointed  and  fixed  rail  when  setting  the  switch, 
and  thus,  by  the  yielding  of  the  spring,  the  switch  lever  is  turned  and  locked  while 
the  switch  is  in  a  dangerous  condition  of  the  blocking  open  of  the  switch  point. 
In  the  absence  of  the  spring,  the  rigidity  of  the  connections  would  prevent  turning 
the  lever  while  the  switch  point  was  blocked  open.  On  this  account  the  name  of 
the  spring  is  changed  by  some  from  "safety"  to  "unsafety"  spring.  Again,  some 
roadmen  claim  that  the  spring  works  so  nicely  that  enginemen  will  run  th.ough 
the  switch  without  its  being  set,  thus  iiiducing  carelessness  on  the  part  of  the  switch- 
man. The  N.  Y.,  P.  &  0.  road  sometimes  takes  off  this  "safety  "  spring  and  puts  on 
another  outside  near  the  switch  lever,  which  is  so  very  stiff  that  a  man  needs  to 
exert  nearly  his  whole  strength  to  put  the  lever  over  to  position,  when  an  obstacle 
is  blocking  open  the  point  of  switch.  Thus  the  switchman  becomes  aw.ire  of  the 
obstruction,  and  removes  it. 
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This  Lorenz  switch  is  illustrated  in  the  cut  indicated  by  name.  The  point  of 
switch  is  on  the  fourth  tie.  At  the  side  of  this  tie  is  the  first  clamp  rod,  beneath 
which  is  seen  the  safety  spring.  To  this  is  attached  the  draw  rod  for  turning  the 
switch.  Four  clamp  rods  are  shown.  These  connect  the  sharpened  ends  ot  the 
switch  rails  These  points  are  so  sharpened  that  they  lie  close  to  the  main  rails 
without  the  latter  being  cut,  and  in  some  cases  so  fitted  that  the  sharpened  rails  rise 
from  the  points  back  for  2  or  3  feet,  to  a  height  ot  about  half  an  inch.  This  prevents 
the  rim  of  the  wheel  from  wearing  a  crease  in  the  main  line  rails. 

Beside  the  ordinary  "frog,"  two  others  are  found  in  use,  viz.;  the  spring  form 
and  the  self-acting  frog.  Some  roads  are  very  partial  to  one  or  the  other  of  the  two 
latter,  while  others  will  have  nothing  to  do  with  them.  The  chief  objection  seems 
to  be  that  the  movements  are  apt  to  become  obstructed  by  sticks,  dirt,  cinder,  snow, 
or  freezing,  etc.  But  on  main  lines,  where  turnouts  sue  to  be  passed  at  speed,  and 
on  lines  passing  50  to  100  trains  per  daj',  a  common  frog  is  apt  to  become  much  worn 
in  a  comjiaratively  short  time.  The  spring  and  the  self-acting  frogs  have  far  greater 
wearing  qualities  than  the  common  frog,  because  they  secure  nearly  the  efl'ect  of  an 
unbroken  rail.  Where  switching  is  not  frequent,  and  trains  pass  at  speed,  the 
Wharton  switch  and  spring  frog  are  good  accompaniments. 

BRIDGES  ON  NEW  ROADS. 

Economy  in  the  management  of  railway  structures  favors  the  adoption  of  cheap 
wooden  ones,  such  as  trestles,  pile  bridges,  etc.,  in  the  construction  of  roads,  the 
same  to  be  renewed  in  due  time  by  more  permanent  ones.  One  important  con- 
sideration in  regard  to  this  is  the  practical  "water-way"  under  bridges.  In  some 
cases  trestles  a  few  hundred  feet  in  length  have  been  introduced  at  points  of  un- 
known water-way,  which  have  subsequently  been  reduced  to  a  complete  fill,  with 
the  exception  of  a  tile  opening.  In  other  cases  iron  structures  have  been  under- 
mined by  reason  of  a  cramped  water-way.  The  occasional  high  water,  "highest 
known  for  ten  years,",  should  be  provided  for  when  expensive  iron  structures  are 
put  up. 

The  life  of  a  wooden  bridge  is  perhaps  none  too  long  for  ennabling  the  engineer 
to  learn  the  actual  demand  upon  any  bridge  location  for  the  waterway.  In  one  in- 
stance a  fine  Pratt  Truss  of  over  100  feet  span  was  placed  over  a  nearly  dry  channel, 
at  a  height  above  bed  of  only  about  five  feet.  A  stranger  to  the  locality  would  wonder 
why  the  space  was  not  filled  with  dirt,  at  a  cost  of  almost  nothing  comparatively. 
But  should  he  happen  to  be  along  at  the  one  or  two  times  a  year,  when  water  was 
up,  he  would  form  an  opinion  sound  and  correct,  as  to  water-way. 

CATTLE  GUARDS. 

This  structure,  though  of  seeming  insignificance,  is  yet  of  very  great  practical 
moment.  This  is  due  to  two  facts,  viz.:  first,  the.  great  number  of  them  required  on 
a  single  road  ;  and,  second,  that  any  one  defective  cattle  guard  is  suflicient  to  wreck 
a  train. 

The  amount  of  attention  given  to  this  matter  by  difi'erent  roads  varies  greatly. 
For  instance,  they  have  been  found  built,  except  the  "strings,"  of  ordinary  rail  ties, 
and  without  much  designing  either.  Some  roads  have  an  almost  infinite  variety, 
most  of  them  being  built  of  such  material,  and  in  such  manner  as  is  most  convenient 
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to  the  locality.  Others  will  not  only  have  a  carefully  designed  and  specified  "  stand- 
ard cattle  guard,"  for  universal  use,  but  will  have  material  lying  in  their  material 
yards  all  along  the  road,  cut  to  specifications  and  ready  for  setting  new  guards,  or 
for  repair  of  old  ones  on  the  plan  of  interchangeable  parts. 

The  latter  system  reduces  the  matter  of  cattle  guards  to  a  basis  of  manufacture 
with  all  its  advantage  of  economy,  stock  on  hand,  etc. 

The  three  most  characteristic  standard  cattle  guards,  observed  by  the  writer  in 
the  tours  of  inspection,  are  here  described. 

The  standard  of  the  Pittsburgh,  Fort  Wayne  &  Chicago  Railway  shown  in  Fig. 
3.  A  pit  is  first  sunk  nearly  three  feet  deep,  filled  nearly  one  foot  with  broken 
stone.  Then  two  square  timbers,  about  12  by  12  inches  by  12  feet  are  laid  crosswise 
the  track  at  each  side  of  the  pit,  and  resting  on  the  stone.  On  these,  against  the 
pit's  banks,  are  laid,  on  edge,  planks  about  3  by  12  inches  by  12  feet.    Between  these 


Figure  3. 


planks  the  "strings,"  about  12  by  12  inches  by  6  or  8  feet,  are  placed,  one  under 
each  rail  as  shown.  The  planks  are  heavily  spiked  to  the  string.'i,  thus  fixing  the 
distance  between  the  latter.  The  rails  are  spiked  directly  to  these  strings,  the  latter 
being  chamfered.  The  fence,  on  either  side,  terminates  :ibout  at  A,  as  shown.  An 
effort  is  always  made  to  dritin  the  )nt  by  a  channel,  .so  that  water  scarcely  ever  lies 
about  the  pit  timbers  or  mud-sills. 

In  this  guard  the  [lit  is  generally  left  open,  and  is  about  two  feet  deep.  Slats 
are  sometimes  put  on,  though  this  seems  t'l  lie  llie  exception. 

The  standard  of  the  Cleveland,  Tuscarawas  Valley  &  Wheeling  Railway,  is 
shown  in  Fig.  4.  Two  sticks,  abou'  12  by  12  inches  by  12  feet,  are  placed  in  the  bottom 
of  the  pit,  8  feet  out  to  out,  crossing  the  rail  line.  Ou  these  are  placed  two  sticks  or 
strings,  about  12  by  12  inches  by  8  feet,  nne  under  each  rail.    On  these  last  are 
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placed  5  sawed  ties,  6  by  7  inches  or  8  by  8  feet,  and  notched  on  to  a  remaining  depth 
of  6  inches.  The. outer  ties  are  placed  fiush  with  the  ends  of  the  sticks  on  which 
they  are  notched.  Against  the  outsides  of  the  outer  ties,  and  extending  down  by, 
partly  over  the  ends  of  the  strings,  are  placed  planks  about  3  by  12  inches  by  12  feet 
and  spiked.  Across  the  ends  of  the  ties  a  binder  or  guard  rail  of  wood  is  bolted. 
The  rails  are  spiked  upon  these  ties  as  on  any  other  ties.  The  upper  corners  of  the 
ties  are  chamfered. 


I 
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This  is  believed  to  be  a  m  st  eflicient  guard.  Its  cost,  as  compared  with  that  of 
Fig.  3,  depends  mainly  nn  whether  the  five  sawed  and  chamfered  ties,  and  guard 
rails  and  bolts,  of  Fig.  4,  cost  more  or  less  than  the  stone  tilling  in  tlie  bottom  of 
Fig.  3.    The  Wabasb,  St.  Louis  &  Pacitic  Railway  uses  a  similar  guard. 

The  B.  &  O.  Railway  have  a  more  el : borate  and  costly  standard,  shown  in  Fig.  5. 
In  the  bottom  of  a  pit  three  mud-sills  are  placed,  each  about  12  by  12  inches  by  12 
feet.  Across  and  on  these  are  laid  the  string  pieces,  one  under  each  rail,  and  12  by 
12  inches  by  8  feet.  The  ends  of  these  are  notched  into  5  by  12  inches  by  12  feet 
planks,  the  outsides  of  the  latter  coming  just  flush  with  the  two  outside  mud-sills. 
The  strings  are  chamfered,  and  the  rails  are  spiked  to  them. 

Slats  or  bars  are  counted  au  c^sL•uual  part  of  their  guard,  and  they  are  provided 
for  in  a  most  ingenious  miinner.  On  the  inside  of  each  of  the  outer  heavy  5  by  12 
inches  planks  is  spiked  a  IJ  by  8  inches  by  12  feet  plank,  notched  at  spaces  of  about 
12  inches.  Tlie  notches  are  diagonal,  so  as  to  carry  4  by  4-inch  bars,  lying  in  a 
diagonal  position,  that  is,  so  that  one  corner  of  each  stick  is  up.  These  bars  are  not 
nailed,  because  in  a  few  mumhs  they  sag,  and  are  then  turned  over.  As  often  as 
any  one  sags  it  is  reversed. 

At  each  side  of  the  track,  or  end  of  the  guard,  is  placed  a  half  length  of  fence 
as  shown,  from  which  starts  out  the  division  fem-e  to  which  the  cattle  guard  belongs. 

Nothing  would  seem  to  be  more  efficient  than  this  as  a  cattle  guard,  and  yet  the 
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road-master  states  that  in  one  case  a  certain  man's  cow  had  educated  herself  to  such 
a  point  of  excellence  that  she  would  deliberately  and  safely  walk  the  champered 


Figure  5. 


stringers,  placing  right  feet  one  side,  and  left  feet  the  other  side  of  the  rail.  But 
this  isolated  instance  of  successful  climbing  cannot  be  considered  due  to  any  fault 
of  the  catte  guard. 

Grade. 

The  steepest  grade  noted  by  the  writer  is  8.5  feet  lo  the  mile,  though  that  is  very 
likely  exceeded  in  the  State.  Very  little  attention  appears  to  have  been  given  to 
controHing  grade ;  or  least  possible  maximum  grade  per  division,  or  other  portion  of 
road.  Neither  to  the  matter  of  grade  compensation  for  curvature.  These  questions 
appear  to  rise  to  great  importance  only  on  long  stretches  of  road  through  uninhabited 
country  like  our  western  wastes,  where  it  is  not  convenient  to  locate  "helper  engines" 
for  an  occasional  excessive  grade. 

But  in  Ohio,  a  road-master  will  reply,  stating  the  steepest  grade,  and  give  its 
location  ;  and  also  that  it  is  perhaps  ten  feet  or  fifteen  feet  steeper  than  any  other. 
He  may  say,  also,  that  in  each  case  the  grade  was  made  as  small  as  possible,  regard- 
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less  of  reduction  of  cost  of  road  by  allowing  the  grade  to  go  up  to  the  controlling 
maximum  at  any  point  on  a  portion  to  which  this  controlling  maximum  belongs. 

Wanton  Destruction  op  Railroad  Property. 

There  is  a  curious  and  unexplainable  disposition  among  boys,  and  extending 
even  to  older  persons,  to  regard  all  property  such  as  bridges,  cattle  guvds.  fences, 
object  signals  and  signs,  switch  targets,  etc.,  seen  along  any  railroad  track,  as  suitable 
objects  for  destructive  recreation  and  sport.  Those  who  have  nothing  else  to  do, 
appear  to  work  at  this  till  wearied  ;  and  others,  who  only  have  Sundays  for  it,  seem 
to  make  full  time  those  days.  All  jack-knives,  revolvers,  and  shot-guns  are  kept  in 
service,  except  for  the  occasional  diversion  to  throwing  of  stones,  clubs,  and  the  like. 
The  painting  and  sanding  of  bridges  does  not  stop  the  jack-knife.  Important 
members,  like  braces  in  Howe  truss  bridges,  have  been  observed  badly  cut,  and 
positively  weakening  those  structures.  Crossing,  stop,  and  whistle  sign-boards  are, 
most  of  them,  peppered  with  shot  and  bullet  holes,  and  sometimes  split  and  broken 
by  stone-tisted  athletes.  Also  iron  targets  of  switches.  Mile-posts  on  some  roads 
are  made  in  stone,  and  on  others  sheet  iron  patches  are  painted  and  nailed  high  on 
telegraph  poles  for  indicating  miles,  both  to  avoid  destruction. 

The  most  difficult  thing  of  all  to  preserv  )  is  the  numbering  of  structures.  When 
numbers  are  painted  on  separate  boards,  no  matter  how  neatly,  and  nailed  to  bridges, 
culverts,  etc.,  they  are  made  special  foci  of  destructiveness.  Even  cast  iron  figures, 
nailed  high  on  bridges,  do  not  escjipe. 

The  most  successful  wdy  to  preserve  these  numbers  is  to  simply  paint  them  on 
some  heavy  stout  member  of  tlie  structure,  dke  the  cap  of  a  trestle,  and  floor  beams 
of  bridges. 

It  seems  that  such  things  as  railway  sign-boards,  etc.,  cannot  become  to  be 
regarded  by  boys  as  property  of  individuals,  whose  rights  shou'ld  be  respected. 

Easement  Railway  Curves. 

The  general  character  of  this  curve  has  been  pointed  out  above  under  "the  track 
line."  We  will  now  endeavor  to  describe  it  more  specificially,  and  show  that  the 
field  practice  with  it  is  as  easy  and  more  valuable  than  the  time-honored,  ever-wrong, 
circular  curve. 

It  might  at  first  be  imagined  that  the  complexity  of  practice  with  any  easement 
curve  must  necessarily  be  so  great  as  to  render  its  use  entirely  out  of  the  question, 
but  a  little  consideration  of  the  table  of  quantities,  given  below,  will  show  that  this 
is  not  the  case  ;  indeed,  from  the  fact  that  the  quantities  needed  are  already  made 
out  and  given  in  tabular  form,  it  may  be  found  easier  to  construct  easement  curves 
than  circular  curves.  Though  a  great  variety  of  easement  curves  is  possible,  only 
one  is  necessary,  and  when  this  one  is  selected,  all  the  quantities  pertaining  to  it> 
which  are  needed  in  practice,  can  be  at  once  computed  and  tabulated,  the  table 
being  extended  to  include  any  case  of  practice.  This  is  seen  to  be  possible  from  the 
fact  that  any  proper  easement  curve  must  be  a  sort  of  spiral,  beginning  with  an  in- 
finite radius  at  the  point  of  departure  from  the  straight  tangent,  and  extending  to 
where  the  radius  of  curvature  becomes  equal  to  that  of  any  principal  circular  curve 
to  be  joined  with  it. 

Fig.  6  shows  how  the  easement  curve  is  used,  in  connection  with  the  tangent 
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and  circular  or  principal  curve.  In  the  figure  A  is  the  point  of  curve,  or  where  the 
straight  tangent  ends  and  the  curve  begins.  A  G  is  the  e.'iFement  curve,  such  that 
the  radius  of  curvature  at  A  is  infinite  in  length,  and  diminishes  as  the  curve  pro- 
ceeds from  A  to  G,  where  its  radius  equals  G  O,  or  that  of  the  principal  circular 
curve  G  J  ;  aud  finally  J  B  is  the  easement  curve  just  like  A  G,  in  the  inverse  order 
of  curvature,  for  getting  back  upon'the  second  tangent. 

This  easement  curve  should  not  be  regarded  as  a  mere  fanciful  refinement,  fit 
only  to  be  set  on  a  shelf.  It  is  an  absolute  necessity  for  perfect  track,  or  for  effect- 
ing the  transfer  of  a  train  from  a  tangent  to  a  circular  curve  without  disturbance  of 
the  lateral  equilibrium.  Such  curves  are  already  in  use,  and  lieing  introduced  both 
on  new  aud  old  roads. 

A  number  of  curves  have  been  proposed  for  effecting  this  easing,  and  a  few  of 
them  have  been  used  in  practice.  But  probably  no  rules  for  practice,  heretofore 
published,  come  nearer  to  realizing  the  needs  of.  practice  than  those  presented  in  a 
most  excellent  article  in  the  Railroad  Gazette  of  December  3, 1880,  by  Ellis  Holbrook, 
C.  E.,  of  Eichmond,  Indiana.  A  table  is  there  given  which  contains  most  of  the 
quantities  required.  Mr.  Holbrook  is  introducing  these  curves  on  the  Panhandle 
Railroad.  The  methods  of  that  article  are  found  of  such  rare  merit  that  they  are 
followed  largely  in  this,  the  chief  difl'erence  being  in  additions,  which  aim  to  more 
fully  anticipate  the  needs  of  practice.  A  different  curve  is,  however,  adopted  in  the 
present  instance  for  reasons  soon  to  be  given. 

The  curve  of  Mr.  Holbrook  is  a  spiral,  with  infinite  radius  at  the  tangent  point, 
and  with  the  radius  of  curvature  varying  inversely  as  the  distance  from  the  tangent 
point  as  measured  along  the  track. 

Now  the  easement  curve  must,  throughout  its  length,  maintain  perfect  continuity 
of  proper  relation  of  the  radius  of  curvature  and  rail  elevation.  That  is  to  say,  to 
meet  the  above  conditions,  the  radius  of  the  easement  curve  must  change  from 
point  to  point ;  and  the  rail  elevation  at  any  one  point  must  be  precisely  that 
required  tor  the  radius  at  that  point.  This  relation  of  elevation  and  radius  is  well 
known,  viz. :  the  elevation  is  simply  in  the  inverse  ratio  of  the  radius.  Or,  again, 
the  product  of  the  elevation  and  radius  of  curvature  is  a  constant  for  any  given 
number  of  miles  per  hour  for  speed  of  train.  This  is  true,  whatever  the  form  of  the 
easement  curve,  and  hence  the  latter  is  neither  determined  nor  influenced  by  that 
relation. 

Being  free  to  assume  the  law  of  the  easement  curve,  it  appears  that  the  very 
best  conditions  possible  to  adopt  for  fixing  it  are  to  assume,  1st,  that  the  car,  in 
tilting  to  the  difl'erence  of  rail  elevation  as  it  passes  along  the  easement  curve,  shall 
rotate  about  a  longitudinal  axis  passing  through  the  center  of  gravity  of  its  cross- 
section,  and,  2d,  that  it  be.accelerated  in  that  lilting  movement,  so  that  a  passenger 
at  the  side  of  the  car  shall  experience  only  the  sensation  of  a  slight  change  in  his 
own  weight  while  on  the  easement  curve.  That  change  of  weight  will  be  an  increase 
if  outside  and  going  from  the  tangent,  and  vice  versa.  This  change  of  weight,  how- 
ever, should  be  made  imperceptible,  and  it  is  believed  so  to  be  when  the  radius  of 
curvature  varies  inversely  as  the  square  of  the  distance  from  the  point  of  tangency. 
The  object  in  choosing  the  square  was  to  reduce  disturbances,  due  to  entering  upon 
the  curve,  to  the  least  possible  value. 
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This  makes  the  law  i\.'!^tiug  to  the  liLiie  and  rail  elevation  identical  with  that  of 
falling  bodies,  or  with 

where  h  is  the  elevation,/  the  constant  at  elevation,  and  t  the  time. 

By  choosing  this  law  of  the  square,  the  accelemtion  of  the  car  in  its  rotation  on 
a  longitudinal  axis,  as  already  explained,  is  made  constant,  and  to  a  person  sitting  at 
the  extreme  side  of  a  car,  the  only  sensation  due  to  entering  upon  a  curve  would  be 
that  of  a  slight  increase  of  weight,  or  of  dc'crease,  as  the  case  mijiht  be  ;  and  which 
would  continue  constant  throughout  the  easement  curve.  But  where  the  variation 
of  elevation  and  of  consequent  rotation  of  car  on  a  longitudinal  axis  is  as  the  first 
power  of  the  distance  from  the  tangent  point  of  the  curve,  the  elevation  of  a  person 
at  the  extreme  outside  of  the  car  would  be  uniform  as  the  car  rotates,  but  that 
uniform  rate  would  have  a  sudden  beginning  at  the  initial  point  of  the  curve,  the 
action  being  like  that  of  imparting.a  uniform  motion  upward  to  a  body  from  a  state 
of  rest  by  an  instantaneous  knock.  Though  the  practical  tfiect  of  this  instantaneous 
impluse  may  be  declared  insignificant,  yet  from  a  scientific  stand-point,  at  least,  it  is 
incorrect,  and  the  law  of  constant  acceleration  more  acceptable. 

In  a  particu'ar  case  of  practice,  the  easement  curve  is  to  be  continued  to  where 
its  radius  equals  that  of  the  principal,  or  main  circular  curve  ;  when  the  latter  is  to 
be  run  tangent  to  it  in  continuation. 

Now,  these  curves  should  be  understood  as  forming  the  proper  path  for  the 
center  of  gravity  of  the  car,  and  not  the  center  line  of  tlie  track.  For  greater  con- 
venience to  passengers,  however,  it  should  be  the  path  to  the  center  of  gravity  of 
the  load  of  passengers.  But  as  these  centers  do  not  ditJ'er  much  in  position,  they 
may  be  assumed  coincident. 

Assuming  this  center  of  gravity  to  be  at  a  height  above  the  track  equal  to  the 
gauge  of  track,  viz.,  4  feet  8h  inches  usually,  it  appears  that  in  order  to  make  the 
path  of  that  center  of  gravity  describe  the  easement  and  principal  curves  above  laid 
down,  it  will  be  necessary  that  the  curves,  when  first  laid  out  on  the  ground,  must 
be  moved  outward  at  each  point  a  distance  which  just  equals  the  difference  in  rail 
elevation,  h,  at  that  point.  This  is  to  provide  against  displacing  the  center  of 
gravity  as  the  car  tilts  to  the  difference  of  rail  elevation. 

Hence,  in  practice,  run  the  easement  curve,  as  above,  till  its  curvature  equals 
that  of  the  principal  curve.  Then  set  out  each  p  .iut  the  amount  li  proper  to  it  as 
rail  elevation.  Then  continue  on  the  principal  curve.  In  laying  the  track,  depress 
the  inner  rail  the  same  amount  that  the  outer  one  is  elevateil,  both  together  being 
h.  This  is  to  be  done  for  tlial  speed  of  trains  at  wiiich  it  is  desirable  to  have  the 
most  perfect  freedom  from  all  manner  of  disturbances 

In  compound  curves  not  reversed,  the  easement  curve  should  he  introduced  to  ■ 
give  a  gradual  change  of  curvature,  rail  elevation,  etc.,  from  one  curve  to  the  other. 
In  reversed  compound  curves,  the  easement  curve  and. elevations  ghould  be  used  to 
change  from  the  first  principal  curve  to  where  the  track  would  run  off  on  a  straight 
tangent,  and  then  it  is  to  be  run,  in  the  inverse  order,  to  where  its  curvature  equals 
that  of  the  second  principal  curve,  etc.  In  short,  every  portion  of  principal  circular 
curve  should  begin  and  end  in  an  easement  curve,  as  described  above. 

This  gives  perfect  freedom  from  side  jolts  and  a  probably  imperceptible  vertical 
/?  ot  decadence.    To  give  an  idea  of  the  latter  effect,  that  is  to  say,  of  the  appare 
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gain  or  loss  of  weight,  suppose  a  man  of  200  pounds  weight  to  be  at  the  extreme  side 
of  a  car,  and  that  the  car  enters  upon  the  above  easement  curve  at  30  miles  per 
hour.  The  accelerative  Hfting  or  depressing  force  due  to  the  200  pounds  weight 
will  be,  by  calculation,  only  0.16  of  a  pound,  or  about  2J  ounces,  au  effect  which 
would  influence  the  cushion  of  the  car-seat  less  than  to  place  an  orange  in  the  rider's 
lap. 

The  easement  curve  thus  described  is  believed  to  be  the  most  perfect  possible 
form  of  railway  curve.  In  consideration  of  the  degree  of  importance  attaching  to 
the  matter,  an  extended  table  has  been  computed,  for  use  of  engineers  in  the  field 
practical  with  the  easement  curve,  as  above  described. 

The  formulas  for  calculating  quantities  given  in  the  table  have  been  published 
in  Tan  Xoslrand's  Engineering  Mngazine  for  July,  1882,  page  58.  But  as  it  is  the  table 
and  not  the  formulas  that  are  needed  in  the  field  practice,  the  latter  are  omitted 
here. 
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Let  Fig.  6  represent  a  simple 
case  where  two  tangents  intersect 
at  C.  Take  D  and  H  as  tangent 
points,  from  wtiich  a  circle  curve, 
shown  by  dotted  lines,  might  be 
put  in  from  a  center  O. 

Let  A  and  B  be  the  tangent 
points  for  the  new  curve  in  which 
A  G  and  B  J  are  the  equal  ease- 
ment curves,  and  G  J  the  principal, 
or  intermediate  circle  curve.  Per- 
pendiculars at  A  and  B  meet  in  O, 
at  an  angle  equal  the  angle  of  inter- 
section of  the  tangents.  The  circle 
may  be  extended  back  from  G  to 
F,  where  its  tangent  is  parallel  to  A 
C.  0  is  taken  a  common  center  to 
the  dotted  circle  D  H,  and  the 
principal  circle  G  J.  p{g   g 

In  running  the  curve  in  the  field,  we  may  start  at  the  point  A,  with  chords  and 
tabulated  deflection  angles  run  to  G ;  then  set  the  instrument  at  G,  and  run  the  circle 
G  J ;  then  go  to  B,  and  run  the  easement  curve  B  J.  To  eliminate  inaccuracies  it 
may  be  advisable  to  run  the  two  easement  curves  first.  Then  with  the  instrument 
at  G  examine  the  total  deflection  angle  for  J.  If  the  discrepancy  is  small,  set  on  J 
to  dispose  of  it,  and  connect  G  and  J. 

The  consideration  that  the  easement  curve  may  be  indefinitely  extended,  leads 
to  the  fact  that  any  pair  of  tangents,  meeting  with  either  great  or  small  intersection 
angle  I,  may  be  connected  by  a  pair  of  easement  curves  only.  In  any  such  case  the 
easement  curves  themselves  are  tangent  to  each  other  at  a  point  situated  on  the  line 
O  C,  Fig.  6,  in  the  neighborhood  of  E.  In  any  such  case  the  easement  must  be  run 
to  where  ij  =  J  I,  and  the  table  at  once  gives  all  the  quantities  pertaining  to  the 
case  by  looking  horizontally  along  the  line  through  ij,  thus  found.  The  point  of 
tangency  A,  however,  is  thus  fixed  at  a  special  position,  and  this  might  not  carry 
the  curve  over  the  desired  route  on  the  ground.  This  case,  I'l  ^=  1 1,  however,  gives 
the  greatest  admissible  distance  of  A  from  C.  That  this  distance  be  less,  there  must 
always  be  a  portion  G  J  of  circular  curve. 

It  has  been  explained  that  the  center  of  gravity  of  the  car  is  the  point  which 
should  describe  the  curve  here  laid  down,  and  not  the  center  point  between  the 
wheels.  This  requires  that  the  track  at  the  curve  shall  be  laid  outward  of  the  line 
rim  by  the  instrument  and  chain,  by  an  amount  about  equal  at  anj'  point  to  the 
elevation  of  the  outer  rail ;  since  the  center  of  gravity  of  car  and  load  is  above  the 
rails  a  distance  about  equal  to  the  track  gauge> 

The  table,  it  is  observed,  is  given  for  every  10  feet  length  of  track.  This  is  for 
meeting  all  needs  of  practice  about  interpolating  for  the  exact  point  G,  and  for 
multiplying  stakes  on  the  curve  to  any  extent  desired.  But  when  stakes  are  only 
desired  at  chords  of  50  feet,  or  20  feet,  of  course  the  intermediate  values  of  table 
may  be  passed  over. 
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I  Example. 

(xiven  the  intersection  angle  I  =  60^,  and  the  radius,  R,  for  an  ordinary  circular 
curve  =  1061  feet. 

Then  by  the  usual  formu'a  and  calculation  for  circular  curves, 

T  =  R  tan.  U  =  1061.  tan.  30'^  =  612.6  feet. 

Hence,  to  run  in  a  circular  curve,  we  go  612.6  feet  back  on  the  tangent  from  the 
intersection  point,  and  start  with  deflections  and  chaining,  the  total  deflection  having 
been  mi.de  out. 

But  to  introduce  the  easement  curves  we  must  go  back  from  the  intersection 
point,  the  612.6  feet,  plus  the  tabular  distance,  Tj  —  T  =  133.3,  or  612.6  +  133.3  = 
745.9  feet  =  Ti,  and  from  this  point,  A  in  the  figure,  start  with  the  chain  and  the 
touil  deflection  angles  given  in  the  table  according  to  the  chord  length.  For  10  feet 
chords,  setting  stakes  10  feet  apart,  use  all  the  deflections,  Da,  given  in  the  table. 
For  20  feet  chords  use  alternate  ones.  For  50  feet  chords  use  the  49  inches,  6  feet 
44  inches,  22  feet  .56  inches,  and  .54  feet  0.2  inch.  For  any  length  of  chord  we  must 
in  this  case  end  the  easement  curve  at  200  feet,  and  hence,  the  last  total  deflection 
on  the  easement  curve  will  be  .54  feet  0.2  inch. 

At  this  point  the  radius  of  the  easement  curve  is  Ri  =  1,060  feet,  and  this  is  the 
radius  of  the  principal  or  circular  curve  extending  it.  The  angle  between  the  tan- 
gent, to  the  easement  curve  at  this  point,  and  the  tangent  T,  is  ij  ^3°  36'  18",  as 
given  by  the  table.  Hence,  the  instrument  can  readily  be  set  up  at  the  end  of  the 
easement  curve,  and  brought  to  tangeucy.  The  circle  may  then  be  run,  its  deflection 
angle  being  half  the  degree  of  the  curve,  or  2°  42'  12",  as  obtained  from  the  table. 

The  length  of  the  easement  curve,  I,  is  200  feet. 

The  angle  of  the  principal  curve  will  be  I— 2ii  =60°  — 7°  12' 36"=52°  47' 24". 
This  divided  by  the  degree  gives  the  number  of  chords  of  100  feet,  and  consequently 
the  length  of  curve. 

If  both  ea'^emeut  curves  have  been  run  before  setting  the  instrument  at  G,  the 
work  may  be  checked  by  sighting  on  J  with  the  total  deflection  for  that  point. 

The  ilevation  (if  the  outer  rail  for  the  principal  curve  is  the  same  throughout  as 
at  G,  and  =  264  feet  for  a  30-mile  speed.  For  points  along  the  easement  curve  the 
elevation  is  given  in  the  table. 

These  values  of  the  elevation  are  the  amounts  by  which  to  set  the  track  out- 
ward, in  order  to  carry  the  center  of  gravity  of  the  car  on  the  curve,  as  already 
explained.  Hence,  the  principal  curve  is  to  be  laid  outward  about  three  inches  all 
its  length.  The  easement  curve  is  to  be  laid  outward  0.2  inches  at  50  feet,  0.8  inches 
at  100  feet,  1.8  inches  at  150  feet,  and  3.1  inches  at  200  feet,  where  the  circle  curve 
begins.  These  are  for  the  30-mile  speed,  the  oflsets  being  found  in  the  elevation 
column  of  the  table. 

To  define  the  quantities  at  the  heads  of  the  colunis  of  the  table,  let 

I  =  the  intersection  angle  at  C,  =  DOH  =  AOiB.    Then  D  0  C=  JI. 

R  =  the  radius  O  D  to  the  ordinary  circle  curve  dotted  in. 

Ri  =the  radius  O  G,  O  E,  0  J,  to  the  principal  curve. 

R  —  Ri  =D  F^the  normal  distance  between  the  circle  curves  named. 

T  =  the  tangent  D  C  to  the  circle  to  radius  R. 

T J  =  the  tangent  A  C  to  the  new  curve. 
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Tj — T^  A  D  =  difference  of  the  two  tangents. 

ii  ^the  angle  between  the  tangent  line  to  the  easement  curve  at  G  and  the  tan- 
gent T.    ii  =  G  O  F. 

Da  =  total  deflection  angles  laid  off  at  A,  from  the  tangent  A  C,  for  running  the 
easement  curve.    The  greatest  one  for  a  particular  curve  is  G  A  C. 

D;  =  total  deflection  angles  at  some  point  on  the  easement  curve,  from  a  line 
parallel  to  A  C,  to  points  beyond. 

D(  =  2 00  =  total  deflection  angles  for  the  instrument  at  200  feet  from  A,  as  meas- 
ured along  the  easement  curve. 

Z  =  length  of  the  easement  curve,  counting  from  A. 

Xi  and  .Vi  =  co-ordinates  to  the  point  G,  as  shown,  but  given  for  every  10  feet  of 
the  curve  I. 

It  may  be  desirable  to  calculate  certain  angles  in  the  field,  besides  that  from  the 
well  known  relation : 

T=  Rtan.  i  I. 

Thus,  deflection  angles  at  any  point  on  the  curve,  from  a  line  parallel  to  the 
tangent  T,  are  given  by 

tan.  Bt  =  ?i^=L^' 
2/1  —  2/i 
which  applies  for  points  forward  or  back  of  x/,  y/.    This  deflection  angle  is  useful 
when  it  is  desirable  to  move  the  transit  instrument  from  A  to  a  point  on  the  curve  ; 
at  a  distance  I  from  A,  for  passing  obstacles.    The  values  of  x^  and  y^  are  given  in  the 
last  columns  of  the  table  ;  also  of  x/ and  j//.    Thus,  suppose  the  instrument  is  to 

be  moved  to  a  point  on  the  curve  300  feet  from  A,  or  to  where  ttt  =  30.    Looking 

along  the  columns  horizontally  opposite  "30",  we  find  Xi  =  15.87  and  i/,  =  299.0. 
This  being  the  point  to  which  the  instrument  is  to  be  moved,  these  are  the  values 
of  x/  and  y/.  Now  if  we  seek  the  deflection  angle  for  the  instrument  located  here, 
to  give  the  point  on   curve  fifty   feet   from   here,   or  3.50   feet  from   A,   we   look 

where  -ttt  =  35,  opposite  which  x^  =  29  27,  and  yi  =  347.1,  whence,  for  this  case 
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29.27  —  15.87         13.40 
tan.  JJ,  =  TTT7=-^j        noTTA  =     iQ  1    =  -2786, 


347.1  —  299.0  ~    48.1 
or  Bi  =  15°  34', 
the  angle  which  lies  between  the  chord  from  the  points  300  feet  350  feet  from  A, 
and  the  parallel  to  the  tangent  A  0. 

If  it  be  desired  to  set  the  instrument  at  any  point  on  the  tangent  A  C,  and  to 
turn  ofl"  deflection  angles  to  points  on  the  curve,  we  have 

^T  =   — ^ — -,, 

2/1  —  y/ 
and  the  last  cohimns  of  the  table  can  be  used  as  before.  The  last  two  equations  are 
due  to  Mr.  Holbrook,  and  apply  to  points  either  w;iy  from  the  instrument.  By  aid 
of  these  equations  it  is  not  necessary  to  set  the  instrum.ent  at  A  at  all,  for  it  might 
be  set  anywhere  on  the  tangent ;  and,  with  the  deflections  found  as  above,  the 
instrument  and  chain  may  bo  used  together  tn  run  the  curve  ;  and  at  any  time  the 
instrument  might  be  moved  over  upon  the  curve. 

The  advantage  of  setting  at  A  is,  however,  considerable,  because  the  table  gives 
at  once  all  total  deflection  angles  under  "Da-" 
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Speed  at  Gkade  Crossings. 

The  so-called  "knownothing  stop"  appears  to  be  in  force  everywhere  at  points 
where  one  track  crosses  another  at  grade.  In  some  States  this  is  obligatory  by  State 
law.    But  the  practice  is  universal,  and  appears  not  to  depend  at  all  upon  State  law 

Very  little  thought  appears  to  have  been  given  to  the  subject  of  economical 
crossings  of  railroads.  In  some  instances  as  much  money  appears  to  have  been 
expended  in  cutting  to  make  a  crossing  "al  grade,"  as  would  have  been  required  to 
fill  sufficiently  to  put  the  crossing  "above  grade."  But  in  many  instances  thousands 
of  dollars  more  better  have  been  expended  to  carry  one  line  over  the  other,  than  to 
have  placed  them  at  grade. 

Some  roads  will  place  their  estimates  of  expenses  for  all  their  stoppages  at  a  single 
crossing  point  at  from  100  to  500  dollars  per  day.  We  will  probably  be  entirely  safe 
in  basing  figures  on  the  lesser  amount,  as  true  for  a  great  number  of  railroads.  For 
300  days  to  the  year,  the  $100  per  day  will  pay  interest  at  6  per  cent,  on  an  expendi- 
ture of  half  a  million  of  dollars.  Hence,  at  such  a  point  as  the  one  now  considered, 
it  would  be  economy  to  make  an  expenditure  of  anything  less  than  $500,000  to  carry 
one  line  over  the  other.  This  money  would  cut  about  a  mile  of  tunnel.  A  hundred 
such  grade  crossings  in  a  State  would  amount,  on  account  of  stoppages,  to  enough  to 
build,  equip,  and  maintain  a  first  class  railroad  across  the  largest  State  east  of  the 
Mississippi. 

But  more  definite  figures  on  this  point  may  be  found  of  interest. 

In  this  report  the  following  figures  are  to  be  found,  viz. : 

Total  number  of  grade  crossings,  reported  by  all  roads  in  the  State,  252.  * 

Total  miles  of  railroad,  5,835i.t 

Average  number  of  trains  that  passed  over  each  mile  of  railway  during  the 
year,  5.680.  t 

Gross  earnings  of  all  railroads  in  the  State  for  the  year  1881,  $45,822,984.  ;i 

From  these  figures  we  find  the  average  distance  between  two  consecutive  cross- 

5  835  i 
ings  on  any  one  line  of  road  to  be  --.ivV   =  23.1  miles.     Average  number  of  trains 

over  each  mile  in  one  day,  counting  330  days  to  the  year,  Sunday  being  allowed  as 

5,( 
•a  oi  a  uay  in  irain  runnmg,  is 

'-o^,y — =   138,857.     Assuming  the  average  speed  of  all  trains  at  14.3  miles  per 

hour,  the  time  on  the  average  required  for  a  train  to  move  from  one  crossing  to  the 

next,  including  all  stops,  such  as  for  taking  and  discharging  local  freights,  taking 

23  1 
water,  stopping  at  crossings,  etc.,  is  z.b  =  1-61  hours,  or  9H.6  minutes. 

Now,  allowing  5  minutes  as  a  fair  average  for  the  time  lost  by  the  average  train  _ 

5 
in  making  the  crossing  stop,  we  find  that  ^^r-r.,  or  5.176  per  cent,  of  the  ruunius;  time 

yo.b  '^ 

is  consumed  in  stopping  at  grade  crossings ;   time  which,  except  for  the  crossing, 


*  Page  17,  ante. 
t  Page  7,  ante. 
X  See  page  95,  ante. 
I  See  page  31,  ante. 


416  ANNUAL  SEPOKT. 

would  be  usod  in  making  headway,  because  steam  is  up,  and  all  the  needed  men  are 
at  their  posts  of  duty.  The  5  minutes  are,  fakea  as  an  average  for  all  trains,  freight 
and  passenger,  a  figure  which  is  placed  considerably  hijjher  by  some  good  judges. 
By  avoiding  this  stop,  it  appears  that  Ohio  roads  could  increase  their  daily  earnings 

by  over  .5  per  cent  of  the  actual  earnings,  or  exactly  to  the  amount  i X    '  -   = 

1  —  .Ool/D 

$146,426 ;  which  shows  a  gain  of  5146,426  —  §138,857  =  S7,569  por  day  for  Ohio  roads 

as  the  gain  in  earnings,  which,  according  to  the  premises,  would  follow  the  abolition 

of  the  "jknowDOthing"  stop. 

To  fin  1  the  cost  of  a  single  stop,  we  have,  by  multiplying  the  average  number  of 
trains  per  day  by  the  number  of  crossings  leported  =  17.03  X  252  =  4292.  =  the 
number  of  daily  crossing  stops;  as  these  cost  S7,569,  it  appears  that  a  single  stop  costs 
as  an  average  S1.77. 

The  total  cost  of  stops  for  the  year  1881  appears  from  the  above  figures  to  be 
330  X  S7,.569  =  $2,497,770,  or  nearly  two  and  a  half  millions  of  dollars.  This  capital- 
ized at  6  per  cent.,  amounts  to  the  enormous  and  seemingly  incredible  sum  of  over 
40  millions  of  dollars. 

The  actual  number  of  crossings  is  evidently  only  half  the  number  reported  by 
all  roads,  because  any  one  crossing  gets  reported  by  both  of  the  roads  intersecting. 
Hence,  the  number  of  grade  crossing  points  in  Ohio  in  1881  is  126. 

It  appears,  therefore,  that  there  might  be  invested  on  6  per  cent,  borrowed  capi- 
tal, at  each  crossing  point,  the  sum  of  $41,629,500  =  $830,393,  or  nearly  a  third  of  a 
million  of  dollars,  as  the  amount  that  might  be  expended  at  each  crossing  point  for 
appliances,  which  would  enable  trains  to  pass  the  crossings  at  full  speed. 

The  above  results  are  made  to  depend  as  much  as  possible  upon  statistical  fig- 
ures. It  is  observable  that  the  only  assumptions  made  are,  first,  for  the  average 
miles  per  hour,  and  seiond,  for  the  average  time  lost  in  making  the  stop.  Respect- 
ing tliese  there  is  difference  of  opinion.  The  14.3  average  miles  per  hour  appears 
very  low  when  thinking  of  passenger  trains  only.  But  it  is  to  be  observed  that  it  is 
to  include  all  trains  reported,  and  to  be  the  average  speed,  not  the  speed  that  can  be 
possibly  made  while  under  headway  simply.  Freight  trains  are  delayed  much  more 
than  passenger  trains,  and  on  many  roads  the.  greatest  allowable  freight  train  speed 
is  15  miles  per  hour  for  ordinary  freight  trains.  Here,  15  being  the  maximum 
allowed  while  running,  the  average  of  a  trip  would  fall  below.  For  these  reasons 
the  average  is  taken  apparently  low. 

Again,  5  minutes  is  considered  by  some  as  decidedly  too  much  to  allow  for  time 
lost  in  making  the  stop.  But  this  is  intended  to  cover  all  time  on  an  average,  both, 
that  while  standing  still  and  the  loss  in  slowing  down  and  regaining  speed.  It 
is  supposed  that  ordinarily  more  than  the  minimum  amount  of  time  is  consumed,  the 
minimum  being  probably  considerably  less  than  the  5  minutes. 

To  estimate  the  minimum  loss  of  time,  we  should  count  the  tarry  at  dead  stop 
only  momentar,,-,  and  the  chief  portion  as  due  to  slowing  down  and  recovering  speed. 
Heavy  freight  trains  on  a  level,  probably,  begin  the  application  of  breaks  about  2,000 
feet  from  the  crossing.  On  some  roads,  the  sign-board  giving  notice  of  the  crossing 
is  one-half  mile,  or  2,640  feet,  from  the  crossing,  allowing  2,000  feet  for  slowing  down 
from  full  speed  to  full  stop ;  and,  assuming  that  the  train  in  this  is  steadily  or 
uniformly  retarded,  the  mean  velocity  for  this  2,000  feet  would  be  half  that  of  regu- 
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lar  speed,  and  hence,  the  time  to  ruu  that  distance  would  be  jugt  double  the  time  to 
run  the  same  distance  at  full  speed.  The  time  lost  in  that  part  of  the  stop  would 
then  be  the  same  as  to  run  the  2,000  ieet  at  full  speed.  Treating  the  regaining  of 
speed  in  the  same  way,  and  allowing  2,000  feet  for  it,  the  time  lost  in  .slowing  down 
and  speeding  up  again  is  found  to  be  equal  to  the  time  required  to  run  4,000  feet  at 
full  speed,  or  3.2  minutes  at  the  14.3  mile  speed.  If  we  add  0.8  minute  for  clearing 
breaks,  etc.,  when  stopped,  the  whole  time  is  4  minutes. 

But  it  is  held  by  some  that  3  minutes  is  all  that  should  be  allowed  for  a  freight, 
and  1^  for  a  passenger  train;  also,  that  the  speed  ought  to  be  taken  at  30  miles  per 
hour  for  passenger,  and  1.5  to  18  miles  for  freight  trains.  It  may  be  of  interest  to 
examine  the  figures  from  these  premises.  To  do  so,  it  will  be  necessary  to  separate 
the  total  earnings  into  parts  due  to  freight  and  to  passenger  traffic.  By  the  reports 
of  railway  companies  to  the  Commissioner  of  Railroads  these  are  found  to  be  70  and 
30  per  cent.,  respectively,  or  §32,076,089.25  and  $13,746,895.39. 

Now,  for  the  passenger  train,  siuce  it  takes  2  minutes  to  run  a  mile,  the  stop  sets 

1  5 
the  train  back  ~  =  .75  miles.     Hence,  the  cost  of  all  the  stops  for  the  year  will,  for 

the  average  passenger  train  now  considered,  be  three-fourths  the  amount  earned  by 
one  mile  of  road.    Dividing  the  total  earnings  by  the  total  miles  of  railroad,  we  obtain 

" — '      '  "  =  $2,356  for  the  passenger  train  earnings  of  the  average  mile  of  railway 
o,83o 

in  the  State.     Hence,  f  of  $2,356  =  $1,767^  the  cost  of  the  passenger  train  stops  at 

the  one  average  crossing  for  the  year  for  one  road.     But,  as  two  roads  are  concerned 

at  a  crossing,  this  figure  must  be  doubled.    That  expenditure  is  6  per  cent,  interest 

on  about  $58,900,  the  amount  that  coulil  be  invested  at  the  per  cent  stated  to  avoid 

the  passenger  train  stops. 

Treating  the  freight  train  in  the  same  way,  we  find  the  time  per  mile  at  18  miles 
per  hour  to  be  3J  minutes'.  Hence,  the  train,  allowing  3  minutes  loss  at  the  stop,  ia 
set  back  3-3i  miles,  or  about  0.9  mile  on  account  of  the  cros.^ing  stop.  Dividing  the 
freight  earnings  by  the  total  number  of  miles  in  the  State,  we  obtain  $5,428  as  the 
annual  freight  train  earnings  of  the  average  mile.  Hence,  0.9  of  this,  or  $4,885  is  the 
annual  cost  of  stopping  all  freight  trains  at  a  single  crossing.  Doubling  this,  because 
two  roads  have  stops  at  the  same  one  crossing,  and  putting  into  capital  at  six  per 
cent.,  gives  $162,840,  which  might  be  invested  at  the  crossing  to  avoid  the  stoj)b  of 
freight  trains. 

Now,  adding  the  parts  for  passenger  and  freight,  we  obtain  a  total  of  $58,900  and 
$162,840  ^  $221,740  as  the  amount  of  capital  that  could  be  invested,  at  six  per  cent, 
at  the  average  railway  grade  crossing  in  Ohio,  for  appliances  or  means  by  which  to 
avoid  the  stop. 

This  figure  is  about  a  third  less  than  the  one  previously  given  from  other  data. 
But  it  is  obtained  in  a  more  direct  and  convincing  course,  because  there  are  but  two 
steps  in  the  reasoning,  viz. :  1st,  the  running  distance  that  the  stop  costs,  and,  2d, 
the  earnings  per  mile  per  year.  When  examined  closely,  it  will  be  seen  to  be  the 
minimum  figure  allowable  as  an  estimate. 

Mr.  Curtis,  the  iVIaster  Mechanic  of  the  Panhandle  E.  R.  shops,  at  Columbus, 
and  Mr.  Wohl,  his  assistant,  after  giving  thought  to  the  question,  and  consulting 

27  R.  R.  C. 
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with  some  ten  or  twelve  other  officials  of  that  ro&d,  state  that  a  freight  train  can 
make  the  stop  in  5  minutes,  but  that  the  actual  time,  founded  on  experience  and 
observation  over  that  road,  is  7  minutes,  and  for  a  passenger  train  about  2^. 

For  speed  of  trains,  the  actual  time-tables  of  the  Panhandle,  the  Baltimore  & 
Ohio,  and  the  Cleveland  &  Pittsburgh  Railways,  have  been  consulted.  All  the 
l^assenger  trains  found  on  their  schedules  give  29.10,  26.25  and  25.25  miles  per  hour, 
respectively,  for  stretches  of  over  100  miles  each,  no  allowance  being  made  for  stops, 
that  is,  dividing  the  total  miles  by  the  total  time  in  running  those  miles.  The 
average  of  all  is  26.71  miles  per  hour.  Sixteen  trains  are  brought  into  this  average, 
and  it  is  believed  that  it  will  be  found  a  good  average  speed  for  passenger  trains  in 
this  State. 

The  schedule  of  the  B.  &  0.  R'y  makes  the  average  through  time,  for  4  freight 
trains  on  one  stretch  of  143  miles,  13.90  miles  per  hour.  For  another  stretch  of  128 
miles,  it  is  12.40  for  4  trains.  For  a  100  mile  stretch,  on  the  Cleveland  &  Pittsburgh 
R.  R.,  it  is  10.66  for  an  average  through  time  of  6  trains.  These  figures  are  about  the 
same  as  it  is  stated  to  be  for  the  Panhandle  R.  R.  The  average  of  all  these  is  12.32 
miles  per  hour  ;  a  figure  which  for  through  freight  trains  is  also  believed  to  be  a  fair 
average  for  Ohio. 

A  little  reflection  will  suffice  to  show  that  the  average  through  speed  per  hour 
is  that  which  should  be  taken  for  this  purpose,  and  not  the  fastest  time  made  from 
station  to  station,  because  it  is  this  through  time  which  is  finally  influenced  by  the 
crossing  stop  or  stops,  and  also  because  it  is  this  through  time  that  is  concerned  in 
the  annual  earnings,  both  for  the  whole  State  and  for  each  mile. 

Now,  to  base  a  third  calculation  upon  these  well  authenticated  data,  we  may 
proceed  as  follows : 

1.  F(jr  passenger  trains  we  have,  for  average  miles  per  hour,  26.71,  or  time  for 
running  one  mile,  2i  minutes.    Loss  of  time  by  the  stop,  22  minutes.    Loss  in  miles 

run,  due  to  the  stop,  -=  =  l.llll.    This  loss  is  experienced  by  each  average  train  at 

each  stop  made,  and  hence  continues  through  the  year.  Its  effect  upon  a  line  of 
railway  is,  therefore,  equivalent  to  neutralizing  the  earnings  of  1.1111  miles  of  road, 
because,  without  this  stop,  this  additional  run  and  earnings  could  be  made.  The 
annual  earnings  of  passenger  trains  in  Ohio  amount  to  113,746,895.  The  total 
number  of  miles  of  railway  being  5,835,  the  earnings  of  one  mile  per  year  are  S2,356, 
and  of  1.1111  miles,  $2,608.  This,  then,  is  the  annual  cost  to  the  average  Ohio  railway 
of  the  stops  made  by  passenger  trains  at  the  average  crossing.  But,  as  two  lines  of 
railway  are  concerned  at  any  one  crossing,  it  is  necessary  to  double  this  figure  to 
cover  the  entire  cost  to  the  two  intersecting  lines,  thus  giving  S5,216  as  the  sum 
which  the  average  crossing  costs  these  two  lines  annually,  or  as  the  sum  which  could 
be  turned  into  earnings  if  the  crossing  stop  could  be  avoided. 

This,  as  interest  at  6  per  cent.,  represents  a  capital  of  §86,860,  and  is  the  amount 
that  could  be  invested  at  6  per  cent,  tor  procuring  means  for  avoiding  the  stops  of 
passenger  trains  at  any  one  average  crossing,  where  stops  must  be  made  at  full  speed, 
and  only  for  the  purpose  of  the  crossing. 

2.  Treating  the  freight  trains  in  the  same  way,  we  find  the  time  required  to  run 
one  mile  to  be  4.87  minutes,  so  that  the  distance  that  could  be  run  during  the  7  min- 
utes lost  by  the  stop  would  be  1.44  miles. 
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The  earnings  of  the  average  mile  by  freight  trains  are,  as  already  given  above, 
$32^76  089  _  15  428  and,  of  1.44  miles,  $7,806.    This  is  equivalent  to  the  earnings 

n,ooo 

neutralized  by  one  road,  and,  consequently,  $15,612  of  the  two  roads  intersecting  at 
the  average  crossing,  per  year.  This  is  6  per  cent,  interest  on  $260,200,  the  borrowed 
capital  which  might  be  invested  at  tlie  crossing  for  avoiding  the  stops  of  freight 
trains. 

For  both  passenger  and  freight,  the  capital  which  might  be  invested  at  6  per 
cent,  is,  therefore,  $86,860  +  $260,200  =  $347,060  for  securing  such  appliances  as  will 
enable  trains  to  pass  the  crossing  at  speed. 

This  figure  very  nearly  agrees  with  the  result  of  the  first  calculation,  and  con- 
firms the  stated  conviction  that  the  second  calculation  must  be  regarded  as  the  min- 
imum estimate. 

The  cost  of  a  single  stop  for  the  last  two  calculations  may  be  obtained  by  dividing 
the  annual  cost  of  the  stops,  for  one  road  at  one  crossing,  by  the  days  330  to  the 
year,  and  by  the  trains  over  each  mile,  17.03.  Hence,  for  the  second  calculation, 
the  single  stop  costs  $1.18  each,  and  for  the  third  calculation,  $1.85. 

In  conversation  with  Mr.  Charles  Latimer,  Chief  Engineer  of  the  New  York, 
Penn.sylvania  &  Ohio  Railroad,  it  was  learned  that  he  had  served  as  expert  in  an 
important  case  of  crossings,  in  which  results  were  given  as  obtained  from  premises 
entirely  different  from  the  above.  By  special  request  for  a  copy  of  such  calculation, 
Mr.  Latimer  has  been  so  kind  as  to  furnish  the  following,  printed  from  his  own 
manuscript. 

The  calculation  is  seen  to  be  founded  upon  the  theory  of  dynamics  ;  a  principle 
so  radically  different  from  any  employed  above,  that  the  results  will  be  compared 
with  interest. 

Letter  of  Engineeh  L.^timer. 

Cleveland,  O.,  August  21. 1882. 
S.  W.  Robinson,  C.  E.,  Prof,  oj  Mechanical  Engineering, 

Ohio  State  University,  Columbus,  0. : 

Pear  Sir:  I  have  calculated  the  cost  of  stopping  a  freight  or  passenger  train  by  the  following 
method  : 

Taking  first  the  passenger  tram,  a.svsvime  it  to  consist  of — 

8  passenger  coache?,  @  44,000  lbs , 352,000  lbs. 

2  sleeping  "       @  60,000  lbs 120,000  lbs. 

1  locomotive  and  tender,  @  140,000  lbs 140,000  lbs. 

f.12,000  lbs  —  306  tons. 
The  train  moi-in-,'  at  the  rate  of  50  miles  per  honr,  or  73>3  feet  p-r  second,  will  have  an  amount  of 


weight  X  -*    —  612,000  X  4pj  —  51,105,590, 


velocity^ 

~2"»  —  ^     |;j  4 

Ordinary  train  resislance  amounts  to  10  lbs.  per  ton;  hence,  the  resistanre  of  the  nbuve  train 
would  be 

306  X  10  —  3,060  lbs  : 

and,  dividin;;  the  amount  of   ms  viva  by  the  train  resislanee,  we  fiiKl  the  distance  over  winch  the 
resistance  must  act,  before  it  brings  the  train  to  a  stop.    This  distance  will  be 


51.105.590 
3.(160 


16,700  fe<t. 
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Therefore,  by  applying  the  br.ike«,  a  niomf.Mitiim  whifh  is  siifflcient  to  carry  the  traiu  agaiuit 
ordinary  resistance,  over  a  distance  of  10,700  feet,  is  lost. 

Suppose  there  are  10  passenger  trains  daily  then  during  a  year,  a  single  stopping  place  will  cause 
the  loss  of 

15:Z5°^>?2i^»  =  11,387  train  miles. 

The  cost  of  a  train  mile  being  7.i  cents,  11  387  train  miles  would  cause  an  a::nnal  expenditure  of 

11,387  X  0.75  =  88,540. 

Next,  assume  a  freight  train  to  consist  of— 

,')0  freight  cars,  @  J0,000  lbs 2,000,0I»  lb«. 

llocouiotive,  ®  UO.OOO  lbs 140,000  lbs. 


1.140.000  lbs.  —  1070  tons. 
The  train  moves  at  the  rate  of  25  miles  per  hour,  or  3Ct%  fett  per  second  ;  hence,  the  m  vim  will  be 

2,140,000  X  ^^  =  44,675,638. 
64.4 

Th«  resistance  will  be 


1,070  X  10=  10,700  lbs.; 
and  the  distance  over  which  the  train  will  move  by  virtue  of  its  momentum  is 
44.675,038       ,  „_.  ,     . 

-io;7oo-  =  '''"''='^'- 

Assuming  25  freight  trains  pass,  per  diem,  the  number  of  train  miles  consumed  in  stops  is 
4.075  K  25  X  360 


5,280 


=  6,915  train  miles; 


and  the  annual  expenditure  per  stopping  place  will  be  0.75  X  6,945  =  $5,210. 

For  more  particular  accuracy,  the  distance  run  from  time  of  applying  brakes  until  the  train  stops 
should  be  deducted  from  the  distances  above  calculated. 

In  order  to  arrive  at  a  moderate  conclusion  which  is  susceptible  of  proof  in  a  different  way,  we 
will  take  a  mean  between  the  two  values  above,  which  would  be  S6,875. 

This  result  Is  not  far  from  that  obtanied  by  calculating  each  stop  as  causing  a  loss  of  5  minutes, 
and  calculating  the  hours,  and  ascertaining  the  value  of  an  hour,  or  of  allowing  that  the  train  would 
have  run  one  mile  whilst  stopping  and  starting  and  gaining  momentum. 

Tills  gives,  according  to  former  calculations,  about  SG,500. 

Very  respectfully, 

Charles  Latimeb, 
Chief  Engineer  JV.  Y,  P.  it  0.  S.  S. 

Mr.  Latimer's  data  and  results  may  be  arranged  thus  : 


For  passenger  trains 

For  freight  trains... 

Averages 


Cars. 


Trains  daily. 


Annual  cost. 


$8,540 
5,210 

S6,875 


From  these  figures  it  appears  that  for  30  cars  to  the  train,  17^  trains  per  day,  the 
total  annual  cost  of  the  stops  at  a  crossing  for  one  of  the  roads  intersecting,  is  f68.75. 
Again,  Mr.  Latimer  has  used  75  cents  as  the  cost  of  the  "  train  mile,"  while  in  the 
preceding  calculations  I  used  the  earnings  per  train  mile.    A  little  reflection  will 
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show  that  for  the  present  purpose  the  latter  is  correct,  since,  whether  the  train  stops 
from  one  to  five  minutes  or  goes  ahead,  the  same  cost  is  entailed.  Indeed,  to 
consume  five  minutes  in  stopping  and  regaining  speed,  there  is  probably  even  greater 
expenditure  for  steam,  wear  and  tear,  than  in  going  ahead.  As  men  and  cars  are  on 
duty  the  same  whether  going  ahead  or  not,  it  appears  that  the  cost  of  the  run  that 
would.be  made  in  the  absence  of  the  stop  is  fully  experienced,  even  exceeded,  so 
that  the  difference  in  count,  to  the  railroad  company,  is  a  shortage  in  about  a  mile 
of  earnings  for  which  the  cost  is  actually  paid. 

Hence,  the  avoidance  of  the  stops  for  a  year  may  safely  and  fairly  be  regarded 
as  resulting  in  a  gain  in  earnings  for  a  given  cost ;  or,  in  other  words,  that  the  cost 
of  the  stops  is  in  the  form  of  earnings  rather  than  in  the  form  of  actual  expenditure. 

Hence,  instead  of  75  cents,  Mr.  Latimer  should  have  used  in  his  calculation  the 
earnings  of  the  train  mile. 

To  reduce  Mr.  Latimer's  results  to  the  earnings  basis,  and  to  the  Ohio  average 
figures,  it  will  be  necessary  to  use  $1,681  (  see  page  95,  this  report ),  the  earnings  per 
train  mile  in  place  of  75  cents.  The  annual  cost  above  mentioned,  viz. :  $6,875,  is 
.681 
.75 

Again,  in  place  of  Mr.  Latimer's  data,  the  Ohio  averages  give : 
Average  trains — cars,  14.8  ;  trains  daily,  17.03, 
from  which  it  appears  that  only  about  half  the  number  of  cars   are   run  on  the 
average  Ohio  road  that  were  contemplated  in  Mr.  Latimer's  calculation,  or  more 

,,      14.8  X  l'?-03  .Q, 

^"«'="y'    30   X     17.5  =  •'''• 

This  figure  should  therefore  be  used  as  a  multiplier  to  the  $15,408,  to  reduce  it 
to  the  same  data  as  regards  cars,  trains,  earnings,  etc.,  as  was  used  in  my  previous 
calculations.  This  gives  $15,408  X  -481  =  $7,411,  as  the  result  according  to  Mr. 
Latimer's  dynamic  method  for  the  annual  cost  of  stops  to  one  of  the  intersecting 
roads  at  the  average  Ohio  crossing,  a  figure  which  may  be  directly  compared  with 
the  results  previously  obtained,  for  the  like  quantity. 

By  -this  calculation  the  cost  of  appliances  for  enabling  both  the  intersecting 
roads  to  pass  the  crossing  at  speed,  is  found  to  be  $247,033 ;  obtained  by  doubling 
the  figure  $7,411,  and  capitalizing  at  6  per  cent. 

The  cost  of  a  single  stop  by  Mr.  Latimer's  figures  of  $6,875,  for  annual  cost,  360 
days  per  year,  and  17.5  trains  daily,  is  $1.09.  According  to  Ohio  averages,  it  is  $1.32, 
the  trains  being  tiiken  at  17.03  and  the  year  at  330  days. 

The  results  of  the  above  four  calculations  may  be  presented  in  tabular  view  for 
more  convenient  reference  and  comparison,  thus : 
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TABLE    FOR   AN   AVERAGE  CROSSING   IN   OHIO,   1881. 


Passenger 

Freight  

Hini..um{^--j;f-;;::;;;;;;; 

Passenger 

Freight 

Latimer's  dynamic   method 
Freight  and  passenger 


Cost  of  the 

stops  for  one 

year,  one 

road. 


7,806 
7,411 


Cost  of  a 
single  stop. 


81  77 

1  18 

1  85 

1  09  or  1  32 


Capital  to  in- 
vest at  6  per 
cent,  to  avoid 
stops. 


260,200 
247,033 


$330,393 
221,740 
347,060 
247,033 


lu  some  States  the  law  compelling  the  know-nothing*  stop  has  been  repealed. 
This  is  true  of  Massachusetts  and  Ohio,  though  in  the  latter  State,  instead  of  a 
straight  repeal,  it  provides  an  option,  viz.:  that  railroad  companies  may,  in  pre- 
ference to  the  stop,  adopt  and  use  such  means  for  crossing  at  speed  as  shall  be  ap- 
proved for  that  purpose  by  the  Commissioner  of  Railroads.  The  repeal,  however, 
only  followed  decisive  proofs  that  better  systems  for  making  the  crossing  existed. 

Switch  and  signal  appliances  have  been  so  perfected  of  late  as  to  place  at  the 
disposal  of  railway  companies  means  for  passing  grade  crossings  at  full  speed,  in  a 
manner  conceded  by  those  who  are  familiar  with  it,  to  be  decidedly  safer  than  by 
the  old  compulsory  "stop." 

To  realize  this  fact  of  enhanced  safety,  it  should,  perhaps,  first  be  noted  that  the 
compulsory  stop  is  not  absolutely  safe.  For  instance,  a  freight  train  on  a  down  grade 
approach  might  become  unmanage'able,  and  break  into  a  train  making  the  crossing. 
A  rear  locomotive  on  a  long  freight  train,  especially  when  around  a  curve  out  of  sight 
of  crossing  and  flagman,  might,  under  certain  circumstances,  remain  under  steam  with- 
out knowledge  of  error,  and  push  the  forward  end  into  a  crossing  train.  Though 
such  instances  are  rare,  j'et  they  are  known  to  have  occurred. 

Suppose  each  branch  of  track  at  a  crossing  to  be  provided  with  a  derailing 
switch,  so  that  in  each  instance,  just  named  above,  the  train  in  error  would  have 
been  derailed  or  turned  into  a  side-track.  This  would  have  avoided  the  crash  in  the 
two  instances  mentioned,  but  the  four  switches,  while  avoiding  two  accidents,  might 
occasion  ten  for  the  extra  attention  they  require,  unless  accompanied  by  operating 
mechanism  far  superior  in  control  to  that  which  has  been  employed  in  past  years, 
but  the  modern,  greatly  improved,  and  wonderfully  perfect  interlocking  switch  and 
signal  apparatus  is  fully  competent  to  the  task. 

Indeed,  the  modern  "block  system,"  in  making  a  single  block  each  way  at  the 
crossing,  would,  in  all  probability,  be  as  safe  for  passing  at  speed  when  clear  as  would 
be  the  old-fashioned  stop.  But  the  addition  of  the  derailing  or  side-track  switch  on 
each  branch  of  track,  and  so  worked  by  interlock  with  the  signals  of  the  block  that 
only  one  track  can  possibly  be  set  clear  at  a  time,  seems  to  leave  nothing  to  be  de- 
sired for  absolute  safety,  at  least  for  "a  far  greater  measuie  of  safety  than  is  possible 
with  the  old  know-nothing  stop. 


'■'  Called  the  "  A:rtOi«-no//),/nf7  "  stop  from  the  fact  of  tlie  passage  of  the  law  compelling  it  iu'Massa- 
chusetts  the  yesr  of  the  political  "  hwio-nothings" 
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Apparatus  working  with  the  degree  of  precision  and  certainty  just  indicated  is 
already  in  use  on  some  important  lines  of  railway  for  operating  trains,  a  notable 
instance  being  found  in  the  blocks  by  which  the  Pennsylvania  Railroad  enters  the 
city  from  West  Philadelphia  to  its  uaagnificent  new  depot  at  Broad  and  Market  streets. 
Here  all  the  switches  for  handling  the  two  hundred  and  fifty  trains  per  day  which 
are  brought  in  and  out  of  that  depot,  and  the  signals  for  governing  the  movements 
of  those  trains,  are  interlocked  with  each  other.  In  one  tower  is  a  machine  with  .56 
levers,  and  by  it  are  operated  all  the  switches  and  signals  belonging  to  thg  track, 
extending  from  the  depot  back  a  distance  of  about  half  a  mile.  By  this  machine  all 
the  trains  can  be  handled  at  any  one  time  by  one  man. 

The  most  wonderful  feature  of  all  this  maze  of  tracks,  switches,  signals,  and  op- 
erating rods,  cranks  and  levers,  is  that  they  are  so  interlocked  with  each  other  that 
whenever  the  attendant  (human  and  fallible),  by  inadvertence,  seizes  the  wrong 
lever,  he  finds  it  locked.  Thus  he  cannot  set  the  signals  to  clear  for  a  train  to  move 
until  the  switches  are  all  in  correct  position.  The  breakage  of  an  actuating  rod 
leading  to  a  signal  would  leave  the  signal  to  the  action  of  gravity,  and  it  is  so  made 
and  weighted  that  it  would  fall  to  the  danger  position,  and  prevent  the  moving  of 
the  train  until  attended  to.  Inaction,  incapacity,  or  sleep  of  attendant  simply  causes 
delay.    Signals  not  being  cleared,  trains  are  stopped. 

Such  appliances  instated 'at  crossings  would  evidently  provide  safety  next  to  abso- 
lute, and  admit  of  the  passing  of  trains  at  nearly,  if  not  quite  full  speed — indeed  at 
full  speed  when  a  rail-junction  reversible  frog  for  closing  up  the  rail  gaps  shall  come 
to  be  operated  along  with  the  derailing  switches.  Then  no  stops  would  be  n  quired 
at  crossings,  except  as  two  trains,  at  comparatively  long  intervals,  woul<l  happen  to 
require  the  crossing  at  nearly  the  same  time.  Then  the  signals  and  derailing  switches 
would  stand  againist  that  one  which  was  a  moment  behind  the  other  in  announcing 
its  arrival.  It  will  then  necessarily  tarhy  till  the  first  has  passed,  when  the  releasing 
of  the  "detector  bar"  will  enable  the  man  in  the  tower  to  turn  the  signals  and 
switches  just  in  use  back  to  the  danger,  thus  unlocking  the  intersecting  lines, switches 
and  signals,  so  that  the  second  train  can  be  passed. 

A  Single  Track  Cro.ssing  Adapted  for  Speed. 

The  vast  importance  of  the  appliances  just  considered  above,  as  regards  their 
power,  safety,  and  economy  for  controlling  trains  at  crossings,  junctions,  overlapping 
tracks,  etc.,  it  is  believed,  amply  entitles  them  to  a  more  extended  description  here. 
To  this  end,  I  am  under  obligations  to  the  Union  Switch  &  Signal  Company,  of 
Pittsburgh,  Pa.,  for  valuable  information,  and  for  means  of  illustration  in  the  follow- 
ing plates  and  cuts. 

Plate  I  represents  a  single  track  grade  crossing  as  furnished  with  the  appliances 
by  which  trains  are  enabled  to  pass  in  safety  at  speed. 

A  B  is  one  track,  and  C  D  is  the  other.  They  intersect,  or  have  their  "grade 
crossing"  near  the  rectangle  marked  "cabin."  The  latter  is  the  cabin,  or  tower,  as 
it  might  be  called,  because  elevated  from  10  to  20  feet,  in  which  is  placed  the  inter- 
locking machine,  and  the  "  signal-man  "  for  operating  it.  The  interlocking  machine 
will  be  more  fully  described  hereafter.  Briefly,  it  consists  of  levers  and  locking 
devices,  the  latter  having  the  function  to  compel  a  certain  sequence  in  movement  of 
evers.    The  levers  are  connected  by  means  of  rods  and  bell-cranks  to  the  switches 
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and  signals  along  the  tracks,  so  that  when  a  lever  is  thrown,  there  will  be  a  response 
from  the  track  in  the  movement  of  a  switch  or  signal,  one  or  more.  Where  two 
switches  may  always  be  moved  simultaneously,  one  lever  may  do  it.  Also  two  or 
more  signals  may  be  moved  by  one  lever. 

The  tracks  are  shown  as  crossing  at  right  angles,  but  they  may  intersect  at  any 
angle. 

At  W,  X,  Y  and  Z,  are  switches,  one  in  each  track,  so  placed  that  when  open, 
tlie  train  approaching;  the  crossing  point  will  be  thrown  ofl'  the  track.  Each  switch 
is  thus  a  "  facing  point "  switch  for  the  approaching  trains..  In  the  present  case  they 
will  be  called  derailing  switches,  because  their  object  is  to  derail  trains  which 
disobey  orders  as  tiiven  through  the  signals.  To  prevent  serious  results  in  possible 
derailments  due  to  these  switches,  guard  rails  are  laid  down  to  keep  the  derailed 
train  on  the  ties,  or  if  preferred,  the  switch  may  be  so  arranged  as  to  turn  the 
disobedient  train  into  a  turnout  track  which  carries  the  train  off  to  one  side,  us  into 
a  siding,  instead  of  derailing  it ;  this  siding,  of  course,  not  cutting  the  crossing  main 
track.  Railroad  men  at  first  naturally  object  to  this  derailing  idea,  but  it  is  to  be 
observed  that  this  derailing  is  not  intended  for  an  every-day  performance  ;  it  is  only 
admitted  as  decidedly  the  better  of  two  evils,  viz.:  the  cross-collision  ot  two  trains  in 
the  crossing,  or  the  comparatively  harmless  derailment  of  one  of  them.  It  is 
expected  that  every  train  approaching  the  crossing  in  the  absence  of  others,  will  be 
passed  in  safety  at  speed.  But  when,  as  occasionallj'  will  happen,  two  trains,  one 
on  each  of  the  crossing  tracks,  shall  approach  at  nearly  the  same  time,  the  first 
announcing  its  approach  will  be  passed,  while  the  other  must  tarry  lor  it.  Signals 
for  "stop"  will  then  be  given  to  the  second  train.  If  it  disobeys  these  signals,  or  if 
the  train  is  unmanageable  from  any  cause,  it  will  be  derailed  as  described,  instead 
of  smashing  into  the  other  train. 

For  signaling  trains  as  thus  indicated,  two  signal  stands  are  planted  at  the 
engineman's  side  of  the  track,  in  each  branch  from  the  crossing.  One  of  these  is 
called  the  "  distance  signal  ",  placed  some  1,500  or  more  feet  from  the  crossing,  and 
the  other,  termed  the  "  home  signal  ",  is  400  or  more  feet  from  the  crossing.  These 
are  "1"  and  "2"  for  the  branch  track  A,  plate  I ;  "4"  and  "3"  for  the  branch  B ;  "5" 
and  "6"  for  the  branch  C  ;  and  '"8"  and  "7"  for  the  branch  D,  respectively.  These 
signals  will  be  descriljed  subsequently,  Imt  here,  when  spoken  of  as  "  cleared"  will 
mean  go  ahead,  and  when  said  to  be  at  "danger"  will  mean  stop. 

Some  systematic  and  positive  announcement  of  trains  is  much  needed  here  to 
prevent  any  question  as  to  which  train  lias  right-of-way  when  two  may  approach 
nearly  simultaneously.  To  this  end,  there  are  placed  in  the  signalman's  tower,  or 
cabin,  one  annunciator  for  each  branch  track,  and  operated  by  wire,  mechanically 
or  electrically,  from  distant  points  in  the  track  a,  b,  c,  or  d,  respectively.  These  points 
may  be  placed  one  mile  or  more  from  the  crossing,  the  contact  of  an  approaching 
train  with  which  causes  the  announcement  of  the  same  to  the  signalman  in  the 
tower.    The  crossing  is  then  immediately  set  to  pass  that  train. 

In  case  of  priority  in  right-of-way  of  the  roads  at  the  crossing,  the  points  a,  b,  c, 
and  d  may  be  placed  at  unequal  distances  as  agreed  upon  by  the  railroad  companies, 
the  one  with  prior  right,  for  instance,  having  two  miles  and  the  other  one.  Then 
the  prior  company's  train  at  two  miles  announces  itself  and  is  put  in  pos.session  of 
the  crossing  by  the  signalman,  while  the  other  company's  train  may  have  been  only 
IJ  miles  from  the  crossing. 
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The  interlocking  machine  is  so  constituted  and  adjusted  that  when  one  track  is 
set,  or  "cleared"  for  the  swift  passage  of  one  train,  the  other  track  will  be  found  to 
have  its  switches  locked  at  derailment,  and  its  signals  locked  at  danger  (stop). 

This  locking  is  absolute  and  positire,  the  strength  of  the  signalman  being 
insufficient  to  break  or  overcome  it,  so  that  it  is  impossible  to  set  both  tracks  to 
clear  at  the  same  time.  The  act  of  restoring  the  track  just  in  use  to  danger  unlocks 
the  levers  by  which  the  second  track  may  be  set  to  clear,  and  the  second  train  thus 


These  preliminaries  will  enable  us  to  understand  more  particularly  how  a  train 
is  passed  safely  at  speed. 

First — It  is  to  be  understood,  that  while  the  crossing  is  not  in  use,  all  the  signals 
are  placed  at  "  danger,"  and  the  four  switches  are  placed  at  "  derailment."  This 
may  be  called  the  normal  condition  of  the  switches  and  signals  while  not  employed 
for  passing  trains. 

Second — Suppose  a  train  ajiproaclies  on  the  track  A ;  when  it  makes  contact 
with  A,  the  annunciator  in  the  tower  tells  the  signalman  that  a  train  is  approaching 
on  track  A  ;  prepare  at  ouce  for  its  safe  passage  without  slopping.  Then  the  signal- 
man siezes  the  lever  which  works  the  switches  W  and  X,  throws  it  over,  and  thus 
sets  both  these  switches  to  "safety"  (i  e.,  to  prevent  derailment  on  track  A  B).  As 
soon  as  this  is  done,  the  iever  thus  moved  throws  the  dogs  or  bolts,  which  locks  the 
lever,  by  which  the  switclies  Y  and  Z  are  set  to  safety.  Thus  the  latter  cannot  be  set 
to  safety  till  W  and  X  are  again  set  back  to  derailment.  At  the  same  time  the  sig- 
nals along  the  track  C  D  remain  locked  up  at  "  danger,"  so  that  when  the  first  move 
is  made  for  clearing  track  A  B,  the  track  C  D  is  absolutely  locked  out. 

The  movement  of  the  lever,  setting  W  and  X  to  safety,  not  only  locks  C  D  out, 
but  unlocks  the  lever  for  clearing  signals  1  and  2,  so  that  these  signals  cannot  be 
cleared  until  the  track  A  B  is  first  made  safe.  Again,  the  movement  of  the  lever 
clearing  1  and  2  not  only  does  this  service,  but  the  same  movement  locks  up  the 
lever  to  the  switches  W  and  X,  so  that  it  is  impossible  to  throw  these  switches  back 
till  after  1  and  2  are  restored  to  "  danger." 

When  the  train  has  passed,  the  signals  1  and  2  may  be  restored  to  danger,  thus 
unlocking  lever  to  switches  W  and  X.  Then  W  and  X  must  be  set  to  derailment  be- 
fore the  levers  for  the  track  C  D  are  unlocked. 

Thus  one  train  has  been  passed  over  the  crossing  at  speed  while  the  crossing 
track  had  open  and  locked  switches,  ready  to  derail  or  turn  into  a  side  track  any 
train  willfully  or  accidentally  approaching  on  it. 

Third — A  train  approaching  on  the  branch  B  is  announced  from  b,  whereupon 
X  and  W  are  set  to  safety,  thus  locking  up  Y  and  Z,  and  unlocking  4  and  3.  Then, 
clearing  the  latter,  locks  up  X  and  W.  When  train  is  passed,  restoring  4  and  3  to 
danger,  unlocks  X  and  W,  then  returning  the  latter  to  danger,  unlocks  Y  and  Z. 

Fourth — The  same  may  be  said  of  the  branches  C  and  D  as  of  A  and  B,  because 
one  branch  is  exactly  the  duplicate  of  another,  as  shown  on  Plate  I— that  is,  when 
one  track  is  in  use  the  other  is  locked  up,  etc.,  and  vice  versa. 

Thus  it  appears  that  the  signalman  cannot  go  wrong  if  he  simply  observes 
whether  the  train  is  from  A  or  B,  so  that  after  setting  W  and  X  he  sets  1  and  2  for 
A,  or  4  and  3  for  B.  When  the  train  approaches  on  A  the  signals  sliould  remain  at 
danger  and  thus  locked,  to  prevent  a  train  from  B  (simultaneously  approaching)  from 
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running  into  the  crossing  while  the  train  from  A  occupies  it.     After  1  and  2  are  put 
to  danger,  4  and  3  may  be  put  to  safety. 

It  thus  appears  that  all  points  of  danger  are  guarded,  except  the  possible  will- 
ful return  of  signals  to  danger  and  unlocking  of  switches,  so  that  they  may  be  opened 
before  a  long  train  may  have  fully  passed  them.  In  such  event  the  train  would  be 
broken,  the  part  not  having  passed  the  switch  when  opened  being  derailed.  This 
danger  is  avoided  by  the  so-called  "detector-bar,"  a  bar  say  .^0  feel  in  length,  which 
is  placed  near  the  rail  at  switch,  and  so  mounted  on  links,  that  if  the  throwing  of 
switch  is  attempted,  the  detector-bar  is  thrown  up  and  strikes  the  passing  wheel, 
thus  preventing  the  attempt.  The  detector-bar  is  to  be  worked  simultaneously  with 
the  switch  and  with  the  same  lever.  With  the  detector-bar  attachment  it  appears 
that  a  switch  cannot  possibly  be  thrown  while  in  use  by  a  passing  train. 

The  four  positions  assumed  by  the  switches  and  signals  are  indicated  in  the 
marginal  diagrams  on  the  right  of  plate  I. 

The  term  "hydraulic"  shown  on  tlie  diagram  has  reference  to  connections  by 
means  of  hydraulic  pressure  in  pipes,  instead  of  bj'  rods,  and  will  be  subsequently 
explained. 

Briefly,  suppose  one  lever  works  W  and  X ;  another.  Y  and  Z;  another,  1  and  2; 
another,  3  and  4 ;  another,  5  and  6 ;  another,  7  and  8.  There  will  then  be  6  levers  to 
the  interlocking  machine,  as  stated  on  plate  I,  and  the  operations  may  be  thus  stated. 
Clearing  W  and  X,  locks  Y  and  Z  at  danger,  and  unlocks  1  and  2,  or  3  and  4.  Clear- 
ing 1  and  2,  locks  W  and  X  at  safety,  and  also  3  and  4  at  danger.  After  passage  of 
train,  returning  1  and  2,  unlocks  W,  X,  3  and  4.  Then  3  and  4  mighl  be  set  to  clear, 
thus  locking  W  and  X  to  safety,  and  1  and  2  at  danger  for  passing  a  train  from  B  to 
A.  Returning  3  and  4,  unlocks  W,  X,  1  and  2.  Now,  if  W  and  X  are  returned  to 
danger,  1,  2,  3  and  4  are  locked  at  danger,  and  Y  and  Z  are  unlocked,  and  the 
apparatus  is  as  at  first. 

The  same  description  of  operations  applies  to  track  C  I>,  as  has  been  given  for 
track  A  and  B. 

A  Double  Track  Crossing  Adapted  for  Speed. 

The  same  appliances  are  used  here  as  in  the  single  track  crossing. 

It  is  to  be  understood  that  on  any  one  of  the  four  tracks  the  trains  are  always 
moved  in  the  same  direction.  The  directions  may  be  assumed  at  pleasure,  say  as 
shown  by  the  arrows  on  Plate  II.  The  positions  of  switches  and  signals  can  be 
determined  when  these  directions  are  fixed,  the  positions  shown  being  correct  for 
the  directions.  But  had  the  directifcns,  for  instance,  on  tracks  A  and  B  been  contra- 
wise,  the  tracks  G  and  F,  with  their  switches  and  signals,  should  be  interchanged — 
that  is,  F  F  placed  at  G  G,  and  G  G  placed  at  F  F.  In  that  event,  the  signals  1,  2,  3 
and  4  would  come  to  stand  between  the  tracks,  so  as  to  be  standing  on  the  engine- 
man's  side  of  track. 

The  normal  condition  of  all  switches  is  for  derailment,  and  of  all  signals  is  for 
danger,  when  not  in  use  for  passing  trains. 

Taking  the  diagram  shown  on  Plate  II,  as  representing  an  actual  case,  with 
switches  all  open  for  derailment,  and  signals  all  at  danger;  then,  when  a  train 
approaches,  say  on  branch  A,  the  contact  at  A  is  announced  to  the  signalman  in  the 
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Ciibin,  whereupon  switch  W  is  set  to  line  or  safety,  thus  locking  switches  Y  and  Z, 
ami  unlocking  signals.  1  and  2,  which  latter  are  then  set  to  clear,  and  the  train  passed 
at  speed.  When  1  and  2  are  cleared,  W  is  locked  as  in  single  track  crossings.  After 
the  train  has  passed,  signals  1  and  2  are  returned  to  danger,  thus  unlocking  W;  and 
when  W  is  returned  to  derailment,  Y  and  Z  are  unlocked  again.  The  same  may  be 
said  of  all  the  branches. 

In  this  case,  when  W  is  set  to  main  line,  X  may  or  may  not  be  simultaneously 
set.  To  work  W  and  X  independently,  however,  requires  an  extra  lever  in  the 
interlocking  machine. 

There  is  obviously  no  objection  to  setting  parallel  tracks,  as  A  and  B,  simultane- 
ously to  clear,  so  that  two  trains  may  pass  each  other  at  speed  at  the  crossing  as  well 
as  at  other  points  of  these  lines. 

Briefly,  when  the  switches  W,  X,  Y  and  Z,  each  has  a  lever,  and  when  the  pairs 
of  signals  of  each  track  each  has  its  lever,  there  will  be  8  levers,  and  the  operations 
possible  may  be  thus  stated.  Clearing  W,  locks  Y  and  Z  at  danger,  and  unlocks  1 
and  2.  Then  clearing  1  and  2,  locks  W.  After  passage  of  train,  returning  1  and  2  to 
danger,  unlocks  W.     Returning  W  to  danger,  unlocks  Y  and  Z. 

Similarly,  clearing  Y,  locks  W  and  X  at  danger,  and  unlocks  5  and  6.  Then 
clearing  5  and  6,  locks  Y.  After  passage  of  train  over  track  C,  the  returning  of  6 
and  t)  to  danger,  unlocks  Y.     Returning  Y  to  danger,  unlocks  W  and  X. 

It  two  trains  moving,  as  indicated  by  the  arrows,  on  parallel  tracks  C  and  D 
should  simultaneously  want  the  crossing,  then  Z,  7  and  8  may  be  worked  at  the  same 
time  with  Y,  5  and  6 ;  and  thus  both  trains  passed  by  at  one  time.  But  it  is  to  be 
understood  that  when  either  or  both  switches  Y  or  Z  are  set  to  clear,  the  switches 
W  and  X  are  locked.    The  same  may  be  said  of  either  set  of  double  track. 

But  when  the  switches  W  and  X  are  worked  by  one  lever  simultaneously,  also 
Y  and  Z  by  another,  there  will  be  but  6  levers.  Then  when  W  is  placed  at  safety, 
X  will  also  be  set  to  safety,  and  Y  and  Z  locked.  Then  1  and  2  only  may  be  closed, 
or  3  and  4  only,  or  both  together,  as  may  be  required. 

The  detector-bar  may  be  employed  here  as  well  as  in  the  single  track  crossing. 

In  the  above  we  have  only  spoken  ot  trains,  but  of  course  engines  alone  may 
pass  under  the  same  recjimt. 

Marginal  diagrams  on  Plate  II  show  the  six  conditions  under  which  the  crossing 
can  be  worked. 

In  the  above  description  of  the  operations  with  interlocking  appliances  at  grade 
crossing,  the  apparatus  itself  is  spoken  of  as  though  understood  by  the  reader.  But 
where  desired,  a  full  description  will  be  found  un.Ier  interlocking  switch  and  signal 
appliances. 

Double  Track  Junction. 

A  double  track  junction  involves  in  one  sense  a  crossing.  Though  in  this  case 
all  trains  may  be  controlled  by  one  company,  yet  even  the  occurrence  of  wild  trains, 
belated  trains,  etc.,  make  it  desirable  that  the  trains  be  flagged  or  signaled,  to  say 
nothing  of  the  greater  convenience  of  the  machinery,  by  which  the  switches  and 
signals  can  be  operated  by  one  man  from  a  central  tower  for  ordinary  schedule 
trains. 
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Plate  III  represents  a  double  track  junction,  fitted  up  with  the  interlocking  ap- 
paratus. The  frogs  R,  R,  R,  R  are  seen  to  be  situated  as  in  an  ordinary  crossing  of 
like  angle.  Hence,  trains  from  F  to  H,  or  from  E  to  B  should  stop  in  the  absence  of 
flagmen.    Ordinarily  we  have  the  switches  A  and  B. 

But  for  the  interlocking  appliances,  by  which  the  trains  may  be  passed  at 
speed,  there  is  to  be  added  a  derailing  switch  V  in  each  of  the  tracks  G  and  E,  as 
shown,  distant  signals  J  K  L,  and  home  signals  J',  Kj,  K^  and  L',  as  shown.  Also 
annunciators  in  the  cabin  operated  from  distant  points  in  the  track  E,  F  and  G.  The 
interlocking  machine,  by  which  all  signals  and  switches,  including  V,  V,  A  and  B, 
are  to  be  worked  by  interlock,  is  to  be  located  in  the  cabin  or  tower  Z.  Rods,  or 
hydraulic  pressure  in  pipes,  may  be  used  to  transmit  motion  to  the  switches  and 
signals.    The  directions  of  trains  are  indicated  by  arrows. 

Now,  when  no  trains  are  passing  at  the  junction,  the  normal  condition  of  the 
appliances  is  for  all  signals  to  be  at  danger ;  also  for  switch  V,  in  track  G,  to  be  open, 
or  at  danger ;  and  switches  A  in  track  F,  B,  and  V  in  track  E,  to  be  at  safety  or 
closed.  This  is  preferred  for  the  normal  conditi'on  by  Mr.  Harvey  Tilden,  to  whom 
many  of  the  improvements  in  the  interlocking  appliances  are  due. 

For  convenience,  call  V,  in  track  E,  Ye;  and  V,  in  track  G,  Vq.  Respecting  tlie 
switches,  and  levers  operating  them,  A  is  to  be  worked  by  one  lever,  while  B,  Ve 
and  Vg  may  be  all  simultaneouslj  thrown  by  one  lever  in  every  case,  unless  too 
laborious.  We  will  consider  them  worked  by  one  lever,  though  in  practice  two  may 
be  used  for  one. 

Respecting  the  simultaneous  movement  of  B,  Ve  and  Vg:  when  B  and  Vc  are 
closed  for  the  main  line,  Vg  will  be  open ;  when  B  and  Ve  are  open  for  the  main 
line,  B  and  Vg  must  be  closed  for  the  branch  line  G.  Respecting  the  interlocking 
of  the  above  three  switches  with  A :  when  A  is  closed  for  the  main  line  F,  Ve  may 
be  either  open  or  closed.  When  Ve  is  closed,  A  is  locked  to  closure  in  its  main  line. 
But  when  Ve  is  open,  A  is  unlocked,  and  may  be  set  to  the  branch  H. 

Thus  a  train  can  not  pass  over  F,  A  and  H  unless  "\'e  is  open  for  derailing,  or 
turning  into  a  siding,  any  train  bound  in  on  E.  Also  it  is  seen  that  the  combined 
action  above  explained  of  B,  Ve  and  Vg  is  such  that  for  a  train  to  move  in  over  G, 
Vg  and  B  safely,  Ve  must  be  open. 

Respecting  the  levers  and  signals,  J  and  J^  are  worked  by  one  lever,  K  and  Kj 
by  one  lever.     K  and  K^  by  one  lever,  and  L  and  L'  by  one  lever. 

Respecting  the  interlocking  of  switches  and  signals,  when  A  is  set  for  the  main 
line,  K  and  Kj  is  unlocked. . 

Respecting  the  interlocking  of  signals  and  switches,  when  all  is  in  the  normal 
condition  as  described,  the  lever  for  signals  L  and  L'  is  locked  at  danger  by  the 
position  of  B,  Vg  and  Ve,  but  the  other  signals  are  not  locked.  Now,  signals  J  and 
J^  may  be  set  to  safety,  or  cleared,  which  locks  B,  Vg  and  Ve,  and  a  train  may  be 
passed  over  E.  Again,  signals  K  and  K^  may  be  cleared,  which  act  locks  A,  and  a 
train  may  be  passed  over  F.  These  trains  may  be  pj\ssed  separately,  or  simulta- 
neously. When  trains  have  passed  by,  the  signals  must  at  once  be  set  back  to  danger, 
thus  unlocking  the  switches  and  returning  all  to  the  normal  condition  again. 

Next,  to  pass  trains  over  the  branch  tracks,  first  throw  the  lever  for  B,  Vg  and 
Ve,  thus  closing  B  and  Vg  for  the  branch,  and  opening  Ve  for  derailment.  This 
locks  signals  J  and  J'  at  danger,  unlocks  signals  L  and  L',  and  unlocks  switch  A. 
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Then  signals  L  and  L'  may  be  cleared,  thus  locking  switches  B,  V^  and  Ve,  and  a 
train  may  safely  move  in  over  track  G  and  switches  Vj,  and  B.  Also,  A  being  un- 
locked, as  just  stated,  it  may  now  be  set  for  the  branch  H.  This  act  unlocks  signals 
K  and  K^,  which  latter  may  be  cleared,  and  a  train  passed  out  over  F  A  and  H  in 
safety.  This  passage  of  trains  over  the  branches,  as  just  described,  may  be  done 
separately  or  simultaneously. 

It  should  be  stated  that  when  A  is  set  for  the  branch  H,  signals  K  and  K'  are 
locked,  apd  when  A  is  set  for  mail  line,  signals  K  and  K^  are  locked.  Also,  there 
may  be  but  one  signal  at  K',  K^  being  dispensed  with,  except  it  may  be  desirable  to 
indicate  to  the  engineman  or  conductor  approaching  on  F  whether  the  switch  is  set 
for  the  main  line  or  the  branch,  because,  evidently,  if  A  can  only  be  set  for  the 
branch  when  derailing  switch  \c  is  open,  as  above  explained,  then  there  would  be 
necessity  for  only  one  set  of  signals  K,  that  set  always  being  cleared  for  A,  set  to 
either  the  main  line  or  the  branch. 

While  switches  B,  V^  and  \e  are  set  as  stated  for  use  of  the  branch  G,  it  appears 
that  A  may  be  set  either  way,  viz.,  for  the  main  line  or  the  branch,  so  that  one  train 
may  be  passing  in  over  G,  Vr;  and  B,  or  over  F  A,  either  separately  or  simultane- 
ously. 

When  the  trains  have  all  passed  over  the  branches,  and  the  junction  again  not 
in  use  by  passing  trains,  the  switches  and  signals  may  all  be  set  back  again  to  the 
normal  condition  above  mentioned. 

All  the  locking  and  unlocking  spoken  of  above  has  reference  to  the  interlocking 
machine  itself,  which  is  situated  in  the  tower.  In  this  it  is  to  be  observed,  that 
when  a  lever  is  thrown  which  locks  another,  the  same  remains  locked  until  the  first 
lever  is  returned  to  the  former  position.  One  lever  may  thus  be  placed  subject  to 
two,  or  even  any  desired  number  of  other  levers.  This  locking  is  not  to  be  con- 
founded with  the  switch  locks  siibsequently  described. 

The  "detector-bar"  can  be  applied  to  the  switches  A  and  B,  to  prevent  the  cut- 
ting of  trains  while  gning  over  the  switches,  by  a  careless  throwing  of  the  switches 
while  trains  are  in  motion.  It  is  the  detector-bar  which  locks  the  signals,  which 
latter  locks  the  switch — that  is,  suppose  the  train  is  moving  from  F  over  A,  to  the 
branch  H.  The  signals  K  were  last  cleared  to  say  "all  right;  go  ahead  "  to  the  en- 
gineman. That  clearing  of  signals  locked  A,  so  that  A  is  safe  in  position  so  long  as 
the  signals  K  are  cleared.  But  as  soon  as  the  engine  passes  signals  K,  the  latter  are 
not  required  further,  because  an  engineman  never  luoks  back  for  directions  from 
such  sigualrt.  Hence,  the  signalman  may  now  return  signals  K  to  danger.  This,  it 
is  observed,  unlocks  A,  so  that,  if  careless,  the  signalman  may  now,  while  the  long 
space  of  a  body  of  a  car  is  over  the  switch  A,  thus  freeing  it,  throw  the  switch  A  over 
to  main  line,  thus  sending  the  rear  part  of  the  train  down  the  main  line  while  the 
forward  part  has  gone  up  the  branch.  This  is  to  be  avoided  by  the  detector-bar, 
the  latter  being  a  positive  lock  to  switch  A  while  in  use  for  a  train,  and  only  while 
thus  in  use.  Hence,  as  soon  as  the  train  passes  entirely  over  A,  it  can  be  returned 
to  the  usual  position. 

Annunciators  may  be  used  in  the  present  case  as  well  as  in  crossings,  to  give 
notice  of  the  approach  of  trains. 

Various  positions  of  switches  and  signals  of  the  junction  are  shown  in  the  mar- 
ginal diagrams  of  Plate  III,  all  of  which  are  protected  by  interlocking,  as  above  de- 
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scribed.    The  working  of  the  apphances  for  producing  the  positions  indicated  may 
be  traced  out  by  any  one  who  has  carefully  read  the  foregoing. 
The  Intkblocking  Appliances. 

In  the  descriptions  above  given,  of  the  application  of  interlocking  apparatus,  no 
effort  has  been  made  to  describe  the  apparatus  itself,  the  only  aim  having  been  to 
show  the  wonderful  power  of  the  appliances  for  controlling  and  handling  trains.  To 
these  ends  it  is  seen  to  have  great  efficiency,  both  as  regards  safety,  expedition,  and 
concentration  of  movements  of  switc'ies,  signals,  etc.,  under  the  hand  of  one  man. 

The  res'ilts  iiointed  out  above  as  obtainable  with  the  interlocking  appliances, 
will  be  admitted  by  all  as  very  desirable  in  railroading,  especially  where  rapid  and 
safe  handling  is  essential.  The  old  stub  switch,  waited  on  by  a  brakeman  from  each 
train,  is  too  slow.  Though  the  desirableness  and  worth  of  such  a  method  as  de- 
scribed is  conceded,  yet  the  existence  of  appliances  of  such  extraordinary  powers 
may  be  doubted  as  possible,  and  thus  the  whole  matter  may  by  some  be  passed  by 
with  indifference.  To  prove  that  apparatus  of  the  most  perfect  character  for  this 
purpose  is  already  a  tangible  reality,  the  following  description  is  given.  For  much 
valuable  information,  cuts,  and  means  of  illustration  for  this,  I  am  under  obligations 
to  the  Union  Switch  and  Signal  Co.  of  Pittsburg,  and  to  Mr.  Harvey  Tilden  and  Mr. 
F.  S.  Guerber. 

Though  the  forms  and  varieties  of  parts  of  apparatus  already  in  use  vary  consid- 
erably, yet  w'e  will  only  attempt  to  describe  here  one  complete  set  for  the  so-called 
mechanical  interlocking,  and  one  for  the  hydraulic  interlocking  machines,  with  the 
accompanying  switches,  signals,  etc. 

First.    Mechanical  Inteklocking. 

The  various  parts  to  be  described  and  connected  consist  of  signals,  such  as  tliose 
at  J,  J^ ;  K,  K\  etc.  Plate  III :  switches  such  as  at  A,  B,  V  &c.  ib. ;  the  interlocking 
machine  proper  which  is  placed  in  the  cabin  ;  the  lock  in  the  switch  itself ;  the 
detector-bar,  and  the  rods,  bell-cranks,  etc.,  for  connecting  and  transmitting. 

One  form  of  signal  is  shown  in  the  cut  Fig.  7,  which  is  a  semaphore  A  set  on 
what  appears  to  be  a  wooden  post.     Most  of  those,  however, 
which  I  have  seen  in  use,  have  open  posts  of  iron  work,  and 
after  designs  which,  for  elegance,  altogether  eclipse  the  one 
shown. 

The  semaphore  blade.  A,  is  pivoted  at  B  so  that  it  will 
swing  in  a  vertical  plane.  At  L  is  placed  a  lamp  for  use  in 
the  night,  when  A  cannot  be  seen.  The  lamp  itself  throws  a 
white  light,  but  the  pivot  B  has  attached  a  frame  B  rg,  set 
with  colored  glass  for  screening  the  light.  This  screen  and  A 
move  together,  so  that  the  motion  of  the  signal  is  the  same  by 
night  or  day.  As  the  language  of  A,  and  o'f  the  light  is  made 
identical,  it  is  immaterial  whether  one  or  the  other  be 
observed,  or  both,  as  at  dusk  or  dawn  of  day. 

The  blade  A  is  usually  painted  red  or  green  on  the  side 
facing  trains  to  be  governed,  and  the  screen,  r,  is  red  or  green, 
respectively.  The  opposite  sides  may  be  white,  or  may  be 
obscured  by  making  A  black,  and  putting  an  opaque  back  on 
the  lamp  L. 

At  C  is  a  short  link,  or  crank,  from  which  a  connecting 
rod  extends  to  the  bar  D  W,  pivoted  at  D.     A  counter  weight 
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W,  is  attached  so  that  when  the  apparatus  of  the  post  is  left  to  itself,  W  falls  by 
gravity  till  A  is  brought  to  the  horizontal,  or  danger  position. 

The  rod  E  goes  downward  to  an  elbow  lever,  or  bell-crank,  to  which  the  operat- 
ing rod  from  the  cabin  is  attached. 

Now,  when  A  is  painted  red,  the  horizontal  position,  as  shown  in  the  cut 
means  "  stop."  For  this  position  the  light  will  also  be  red.  When  A  is  depressed 
at  an  angle  of  about  60  degrees,  the  signal  means  "  all  clear.'"  For  this  position  the 
red  screen  r  should  be  so  raised  by  the  movement  as  to  show  a  white  light,  meaning 
"clear"  also. 

If  A  is  painted  green  and  the  screen  r  is  green,  the  horizontal  position  of  A, 
means  "  proceed  with  caution,"  or  with  train  under  control.  This,  for  example,  is 
sometimes  necessary  in  yards  where  much  switching  is  done,  and  these  green 
signals  may  be  placed  at  the  yard  limits.  When  at  60°  and  a  white  light,  this  signal 
means  all  clear. 

If  from  any  cause  of  failure  the  signal  becomes  inoperative,  as  by  breakage,  or 
disconnection  of  the  rods  from  E  to  the  tower,  often  a  thousand  feet  or  more  distant, 
the  counter  weight  W  throws  the  signal  to  "  danger,"  and  the  train  is  stopped.  In 
this  way  attention  is  called  to  the  failure  of  a  signal,  even  though  out  of  sight  of  the 
signalman  in  the  tower,  by  being  distant  on  a  curve.  But  should  A  fall  to  the 
"safety"  or  "cleared'  position  instead  of  the  "danger"  by  possible  failure  of 
apparatus,  the  train  might  move  on  to  difficulty.  Though  these  appliances  are  of 
the  most  substantial  character,  and  failures  of  parts  are  extremely  rare,  yet  it  is  seen 
that  even  these  rare  chances  for  accident  are  provided  against. 

The  switch,  its  lock,  and  detector-bar  are  shown  in  Fig.  8.  The  switch  itself  is  an 
ordinary  so-called  "split -switch,"  and  will  need  no  further  description.  The  "rod  to 
lever  in  cabin"  seen  attached  to  the  switch  points,  will  serve  to  show  how  the 
switch-rails  or  pointed  rails  are  worked.  The  bolt,  b}-  which  the  switch  is  locked  in 
one  position  or  the  other,  is  shown  at  B.  The  lever  A,  and  "rod  to  lever  in  signal 
cabin,"  as  shown,  will  serve  to  indicate  how  the  boll  is  thrown  and  withdrawn.  This 
bolt,  when  thrown,  enters  a  notch  in  the  first  coupling  rod,  connecting  across  from 
point  to  point  of  switch,  and  thus  locks  that  rod,  and  consequently  the  switch  to  its 
position.  There  being  a  notch  for  each  position  of  switch,  the  latter  is  locked  for 
the  one  or  for  the  other  position. 

To  move  the  switch  over,  the  bolt  is  first  withdrawn,  then  the  switch  thrown 
and  then  the  bolt  returned  into  the  second  notch,  relockiug  the  switch  ;  two  levers 
according  to  the  cut,  being  employed.  There  are  devices,  however,  by  which  both 
are  worked  by  one  lever  in  the  cabin. 

The  bolt  may  be  given  a  strong  taper  with  two  advantages;  first,  to  enable  it  the 
more  readily  to  find  the  notch;  and  second,  to  serve  as  a  wedge  to  force  the  switch 
points  home.  In  case  of  obstructions  in  the  switch,  such  as  a  rail  spike,  or  a  pebble 
the  bolt  can  only  be  but  partially  thrown,  preventing  the  connected  lever  in  the 
tower  from  going  clear  over,  and  thus  leaving  the  signal  locked  at  danger  till  the 
obstruction  is  removed. 

The  detector-bar  T,  or  "locking  bar",  as  given  in  the  cut,  is  worked  by  a  rod 
shown  as  .ittached  to  the  same  lever  A,  which  works  the  bolt  B.  Sub-Fig.  13  shows 
how  the  bar  is  mounted  on  links  I,  swinging  from  the  full-line  to  the  dotted-line 
positions.    The  end  view,  sub-Fig.  12,  shows  the  bar,  the  rail,  and  a  car  wheel  in 
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position.  Studying  the  two  figures  together,  it  is  seen  Ihat  the  detector-bar  T  cannot 
be  thrown  over  from  the  full  to  the  dotted-line  positions  of  /,  without  the  bar  being 
raised  up  to  strike  the  flange  of  the  wheel.  Hence,  the  bar  can  never  be  thrown  one 
way  or  the  other  while  a  wheel  is  over  it. 

Now,  the  bar  is  made  longer  than  any  space  between  the  consecutive  wheels  of 
any  car.  The  longest  II.  S.  postal  cars  of  the  Lake  Shore  Road  being  68  feet,  buflfer 
to  buflfer,  it  would  appear  that  this  bar  must  be  50  feet  or  more  in  length.  But  it 
may  have  any  length,  the  links  I  being  as  numerous  as  ilesired,  say  5  or  8  feet  apart, 
all  along.  The  stroke  of  the  bolt  B,  rod  and  lever  A  .should  be  arranged  to  agree 
with  the  limited  movement  of  the  bar  T.  Then  whin  a  train  is  passing  over  the 
switch,  it  is  plain  that  the  bar  T  cannot  be  thrown,  neither  the  bolt  B,  which  locks 
the  switch,  as  stated  to  be  desirable  in  describing  applications. 

In  double  track  roads  where  trains  move  only  one  way  over  one  track,  and  the 
opposite  way  over  other,  it  may  be  noted  that  the  switch  lock  and  locking  bar  are 
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less  needed  at  "trailing  point"  than  at  "facing  point"  switche?.     In  some  cases  they 
are  omitted  from  the  former. 

The  ro-ls  which  connect  the  switches  and  signals  to  the  levers  in  the  cabin  of 
tower,  work  well  when   made  of  iron  gas-pipe,  screwed  together  by  the  couplings, 
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though  sometimes  plugs  and  rivets  are  put  in.  Posts  are  driven  deep  into  the  bank 
at  intervals  of  5  or  10  feet.  These  are  cut  ofTto  line  near  the  surface  of  the  bed  or 
bank.  Small  stands  carrying  rollers  are  placed  on  the  tops  of  the  posts,  between 
which  rollers  the  pipes  run  and  work  freely,  but  from  which  they  cannot  be  dis- 
placed. At  points  where  a  change  of  direction  is  to  be  made,  a  "bell-crank"  or  angle 
lever,  such  as  shown  in  the  right  of  figure,  is  used.  On  any  ordinary  railway  curves 
the  rods  will  lie,  and  work  to  the  curves  without  inconvenience.  When  finished, 
the  rods  are  boxed  up  with  planks  for  protection. 

It  is  evident  that  in  rods  of  such  length,  as  has  been  mentioned  (2000  feet  not 
being  unusual),  the  changes  of  temperature  must  be  provided  for.  This  is  done  by 
a  very  simple  and  efTectual  device,  shown  in  the  left-hand  part  of  figure,  consisting 
of  a  short  straight  bar  A  B,  placed  at  the  middle  of  the  length  of  the  connecting  rod 
considered.  One-half  of  the  rod  is  then  connected  at  A,  and  the  other  half  at  B. 
The  hot  and  cold  positions  of  lever  A  B  are  shown  by  dotted  lines.  Also,  for  a  second 
device,  the  angle  lever  at  the  right,  when  placed  at  the  middle,  and  connected  as 
shown,  will  compensate.  Where  extremely  long  rods  are  used,  and  they  run  through 
places  varying  much  in  condition,  as  where  several  hundred  feet-are  in  a  building, 
shaded,  and  other  great  lengths  are  in  sunshine,  or  snow-banks,  it  will  be  necessary 
to  introduce  several  compensators,  say  one  in  the  middle  of  the  shade,  and  one  in 
the  middle  of  the  other  part. 

The  inlerlocking  machine  is  shown  complete  in  the  perspective  view  in  Fig  10, 
usually  known  as  the  Saxby  and  Former  Machine.  Details  of  this  are  shown  in 
Fig.  11. 


-8 


R.R.C. 


434 


ANNUAL     REPORT. 


Fi<;.  10.      THE  INTERLOCKING  >HCHI.NE. 
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This  latter  figure  is  shown  in  Railway  Appliances  by  Barry,  and  described  in  con- 
nection with  other  appliances,  less  perfect  as  its  forerunners. 

The  levers  are  about  6  feet  long,  and  pivoted  to  a  fulcrum  at  the  lower  end, 
placed  below  the  floor  of  the  cpbin.  The  floor  is  shown  in  section  in  one,  and  pei- 
spective  in  the  other  cut.    The  interlocking  parts  rest  on  the  floor.    The  rods  which 
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Fig.    U.      LEVEES   AND   LOCKS. 


■extend  from  the  levers  to  the  signals  and  switches,  are  attached  to  the  lower  ends  of 
the  levers  beyond  the  lulcrums,  the  levers  haVing  L  extensions  of  about  a  foot  length 
for  the  purpose.  The  levers  are  all  alike,  some  cennecting  with  signals,  some  with 
switches,  etc.  When  a  lever  is  thrown,  the  motion  is  transmitted  to  the  switch  or 
signal  in  a  manner  now  understood.     When  a  lever  iedocked,  of  course  neither  the 


lever  nor  the  switch  is  movable. 
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It  only  remains  to  explain  the  locking  and  interlocking  attachments. 

For  each  lever  there  is  a  rocker  D  with  curved  slot,  cut  to  a  radius  equal  to  the 
distance  from  the  lever  fulcrum.  These  rockers  are  themselves  pivoted  to  a  center 
E.  One  end  of  each  rocker  is  connected  by  a  rod  E  (not  the  pivot  center  E)  to  a 
crank  best  shown  in  the  lower  left-hand  portion  of  the  cut.  This  crank  is  fast  on  a 
flat  spindle  or  rock  shaft  O,  the  latter  having  journal  bearings  at  G  G.  Several  of 
these  spindles  are  shown  in  end  view  as  at  M  and  N.  Each  lever  has  a  rocker  D, 
a  connecting  rod  E,  a  srank,  and  a  spindle,  all  made  alike.  Now,  it  is  plain  that 
when  a  rocker  D  is  moved  a  small  angular  distance,  the  corresponding  spindle  will 
rotate  through  a  considerable  angle.  Some  of  the  difTerent  positions  due  to  this 
partial  rotation  are  shown  in  the  end  view  of  the  spindle  at  M.  The  horizontal  full 
line  position  is  one  extreme,  and  the  most  remote  dotted  line  position  is  the  other 
extreme,  in  the  movement  allowed  to  the  spindle  M.  An  intermediate  position  is 
also  shown  at  M.     All  the  fiat  spindles  have  like  connections,  bearings  and  motions. 

Xow,  returning  to  the  main  levers,  we  find  attached  to  each  the  "  latchhandle  " 
B.  To  B  is  jointed  the  "spring  catch-rod"  A,  so  called  because  of  the  spring  and 
catch  at  the  lower  end.  Alongside  the  rocker  D  is  a  fixed  arc  with  its  edge  concen- 
tric with  the  fulcrum  of  the  lever;  at  each  end  of  which  is  a  notch  for  the  spring 
catch-rod  to  drop  into.  At  the  side  of  the  catch-rod  is  a  small  block  attached,  which 
fits  and  slides  in  the  curved  slot  of  the  rocker  D.  These  parts  are  so  adjusted  that 
when  the  lever  is  in  the  "normal  position"  shown,  the  catch  drops  into  the  notch, 
throwing  B  into  the  position  shown  as  standing  out  from  the  lever,  and  tilting  the 
rocker  into  the  dotted  position.  But  when  B  is  pressed  up  against  the  lever,  as 
shown  at  0,  the  catch  is  just  raised  out  of  the  notch  and  is  ready  to  slide  along  the 
fixed  arc  just  clearing  it.  The  same  act  of  raising  the  spring  catch  tilts  the  rocker  D 
to  be  exactly  concentric  with  the  fixed  arc  and  with  the  lever  fulcrum.  Now,  the 
lever  may  be  thrown  over  to  the  other  end  of  the  arcs,  the  catch  just  clearing  the 
fixed  arc,  and  the  block-sliding  freely  in  the  rocker  D  without  moving  it.  But  when 
the  lever  is  thrown  over  to  its  full  extent,  sliding  the  block  to  the  opposite  end  of 
the  rocker,  the  catch  drops  into  its  notch,  thus  depressing  the  attached  block;  also 
that  end  of  the  rocker  D. 

Hence,  it  appears  that  the  whole  action  upon  the  rocker  D,  due  to  throwing  over 
a  lever  C,  is  first  a  raising  of  say  half  an  inch  at  one  end,  then  stationary  as  the  lever 
moves  over,  then  a  depression  of  half  an  inch  at  the  opposite  end  of  D.  In  other 
words,  it  is  a  raising  of  one  end  of  the  rocker  of  one  inch,  and  a  depression  of  the 
other  end  of  one  inch.  The  connecting  link  E  is  also  raised  or  lowered  about  one 
inch,  in  two  parts  of  half  an  inch  each.  These  parts  are  shown  at  M,  as  regards  the 
motion  of  the  flat  spindle. 

At  H,  H,  H,  etc.,  is  a  series  of  sliding  bars,  called  locking  bars,  to  which  the  dogs 
or  locks  L  L,  etc.,  are  attached.  Any  one  bar,  with  its  attached  dogs,  may  be  slid  a 
small  distance  forward  and  back  by  means  of  a  pin  attached  to  some  one  of  the  flat 
spindles,  the  same  working  in  a  slotted  block  fast  on  the  bar,  as  shown  at  K. 
Another  bar  will  be  moved  by  another  spindle,  etc. 

All  these  movements  are  seen  to  be  definite  in  extent,  a  matter  which  will 
appear  as  of  importance. 

Now,  the  interlocking  cari  be  explained.  Consider  the  spindles  0  M  and  N, 
each  with  its  connected  lever.      Suppose  O  and  M  to  be  for  switches,  and  N  for  a 
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signal.  For  the  positions  shown,  N  is  locked  by  the  dog  directly  over  it,  so  that  it 
cannot  be  moved  from  its  horizontal  position.  Hence,  the  latch-handle  B  for  that 
lever  cannot  be  raised,  and  the  main  lever  is  held  to  the  notch,  immovable;  and 
this  signal  must  remain  at  danger.  But  eitlier  M  or  O  can  be  moved  at  pleasure. 
It  M  be  moved  to  the  dotted  line  position,  the  dog  directly  over  will  be  prevented 
from  moving  to  the  right,  and  hence,  now  not  only  N  but  O  also  is  locked.  But  if  0 
had  been  moved  instead  of  M,  the  latter  would  be  locked  by  the  dog  directly  over, 
while  N  would  be  released.  Hence,  after  O  is  moved,  N  can  be  moved,  but  M  is 
locked  ;  this  complete  change  being  shown  in  the  lower  cut  of  the  figure. 

The  identical  arrangement  illustrated  in  this  figure  exactly  applies  to  Plate  III, 
where  the  lever  to  0  works  the  switches  B,  V,/  and  Ye ;  the  lever  to  M  works  the 
signals  J  J'  ;  and  the  lever  to  N  works  the  switch  A.  The  normal  position  of  the 
switches  and  signals  for  the  junction,  Plate  III,  is  seen  to  correspond  to  the  normal 
position  of  the  levers  when  connected  as  just  stated.  That  is,  when  the  switches 
are  right  for  trains  to  pass  the  junction  on  the  main  lines,  and  with  the  signals  all  at 
danger,  the  spindles  will  all  lie  flat,  as  in  the  upper  detail  cut  of  Fig.  II.  Kow,  when 
thus  all  in  the  normal  condition,  if  a  train  approaches  on  track  E,  the  lever  to  M 
can  be  thrown,  and  the  signals  J  J '  can  be  cleared.  But  A  will  be  locked  by  N 
while  B  is  set  for  the  main  line,'  as  shown  to  be  necessary.  But  the  cut  indicates 
that  0  is  free  when  J  and  J'  are  at  danger,  and  hence  B,  Yg  and  Ve  may  be  thrown, 
placing  B  and  Yg  to  safety  for  the  branch,  and  Ye  to  derailment.  This  locks  M,  or 
J  and  J',  and  unlocks  N,  so  that  A  may  be  now  set  for  the  branch.  This  application 
of  the  three  levers  and  spindles  O,  M  and  N,  to  the  junction  shown  on  Plate  III  is 
only  good  as  far  as  it  goes.  The  comi^lete  interlocking  machine  for  this  junction 
requires  several  more  levers,  locks,  etc.,  than  shown  in  the  cut  of  Fig.  11,  but  the 
additions  required  can  easily  be  supplied. 

The  detail  cuts  of  Fig.  II  serve  to  indicate  the  various  ways  in  which  locking 
can  be  effected.  Thus,  when  the  spindles  are  all  lying  fiat,  N  is  locked  while  M  and 
O  are  not.  That  is,  some  levers  are  locked  to  the  normal  position  while  others  are 
not.  By  throwing  M,  O  is  locked,  the  lock  over  M  pressing  against  tlie  outer  edge  of 
M.  But  if  O  is  moved  before  M,  the  latter  is  locked,  and  N  is  released.  Then,  if  N 
is  moved,  O  is  locked  in  its  second  position  by  the  lock  over  N  pressing  against  the 
inside  edge  of  N. 

It  is  plain  that  this  machine  may  be  of  any  desired  magnitude,  the  one  shown 
in  perspective,  consisting  of  20  levers,  being  but  a  pigmy  compared  with  the  possible 
machine.  In  its  growth,  one  lever,  rocker,  arc,  and  spindle  may  be  added  after 
another,  ad  libitum.  Also,  locking  bars  may  be  of  any  length,  and  may  be  placed 
below  as  well  as  above  tlie  spindles.  Again,  if  necessary,  the  spindles  may  be 
increased  in  length,  either  by  so  making  them  or  by  coupling  additional  ones  to 
those  of  the  length  shown.    Thus  the  machine  has  boundless  capacity. 

Attention  needs  to  be  called  to  but  one  point  further,  viz. :  the  stringent  pre- 
cision of  the  machine.  That  is,  when  one  lever  is  to  be  locked  by  the  movement  of 
another,  tiie  locking  takes  place  not  wlien  that  lever  moves  a  half,  a  quarter  nor 
even  a  tenth  part  of  its  stroke,  but  before  it  makes  the  least  possible  part  of  its  stroke. 
It  is  to  be  observed  that  a  lever  cannot  start  in  its  movement  till  the  spring  catch- 
rod  is  raised.  Also,  that  the  raising  of  this  catch  tilts  the  rocker,  together  with  its 
spindle.    But  the  construction  of  the  locks  and  spindles  is  shown  in  the  cuts  to  be 
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such  that  the  moment  a  spindle  is  tilted  the  slightest,  the  locking  is  accomplished. 
Compare  M  in  the  cut.  Again,  when  a  lever  is  locked,  it  is  not  unlocked  until  the 
lever  unlocking  it  is  thrown  entirely  over  and  its  spring  catch  delivered  into  the 
notch,  thus  completing  the  tilt  of  the  rocker,  and  of  its  spindle.  Compare  N  in  its 
second  position,  shown  in  the  lower  detail  cut.  Thus,  the  impossibility  of  moving 
one  lever  until  another  is  fully  thrown  to  its  intended  position,  is  assured.  When  a 
lever  is  locked  it  is  not  possible  to  move  it  in  the  least,  because,  first,  the  spring  catch 
must  be  raised,  and  the  raising  of  this  tilts  the  rocker  and  spindle,  which  tilting  is 
prevented  when  the  lock  is  in  position  for  locking.  For  instance,  when  a  switch  is 
to  be  moved,  thus  unlocking  its  signal  then  to  be  cleared,  the  catch  rises,  giving  the 
half  tilt  to  the  rocker,  then  the  lever  is  thrown  over  to  turn  the  switch,  and  it  is  not 
till  the  catch  is  lowered  into  its  notch,  and  the  lever  secured,  that  the  final  tilt  is 
given  to  the  rocker  and  its  spindle,  so  as  to  unlock  the  signal. 

Second  :  Hydeaclic  Inteklockixg. 

This  system  differs  from  the  mechanical,  in  that  a  liquid  is  forced  through  pipes, 
and  acts  upon  pistons  for  moving  switches  and  signals  instead  of  their  being  moved 
directly  by  rods. 

The  liquid  is  brought  under  a  considerable  pressure,  sufficient  to  insure  the  move- 
ments, the  admission  and  relief  of  which,  to  and  from  the  pipes  and  pistons,  being 
controlled  by  an  interlocking  machine  with  valves.  The  machine  to  be  described  is 
that  known  as  the  Tilden  &  Guerber  Hydraulic  Interlocking  Machine. 

The  switches,  signals  and  switch-locks  are  the  same  as  in  the  mechanical  inter- 
locking. 

■  The  essentials  for  the  system  now  considered  are  contained  in  the  interlocking 
machine  shown  in  Plate  IV:  An  "accumulator"  to  serve  as  a  reservoir  of  liquid 
under  pressure;  pipes  for  conducting  the  liquid  from  cabin  to  switches  and  signals; 
cylinders,  with  working  pistons,  located  at  the  switches  and  signals;  and  a  "relief 
tank  "  for  receiving  the  liquid  on  its  return,  and  storing  it  ready  for  pumping  again 
into  the  accumulator.  Also,  a  non-freezing  liquid  is  employed  in  the  apparatus,  con- 
sisting of  a  mixture  of  so-called  "wood-alcohol"  and  water. 

Tae  chief  advantages  of  this  over  the  mechanical  interlocking  consist  in  the 
greater  distance  at  which  switches  and  signals  can  be  worked  (in  some  actual  cases 
over  a  mde);  the  greater  operating  power  placed  at  command,  fixed  at  pleasure 
by  the  accumulator ;  less  troublesome  mountings  for  the  transmitting  pipes,  burying' 
being  admissible  in  the  present  case ;  and  the  greater  ease  of  operation  by  the 
signalman. 

Tlie  accumulator  consists  of  a  loaded  piston  or  plunger  working  in  a  cylinder,  into 
which  the  liquid  is  pumped,  thus  lifting  the  piston.  If  the  load  be  such  as  to  cause 
a  pressure  of  100  pounds  per  square  inch,  that  pressure  can  be  communicated  to  the 
pistons  located  at  the  switches,  etc  ,  by  opening  the  proper  valves.  A  pump  may  be 
arrtinged  to  automatically  work  rapidly,  slowly,  or  to  stop,  according  to  demand,  for 
returning  the  exhausted  liquid  to  the  accumulator.  Thus  a  given  quantitj'  of  the 
liquid  may  be  kept  in  circulation.  The  accumulator  and  pump  are  much  like  those 
used  for  other  purposes. 

The  interlocking  machine  is  next  in  the  circuit  of  liquid.  It  is  shown  in  Plate  IV., 
where  the  accompanying  scale  shows  it  to  be  a  toy  in  magnitude  as  compared  with 
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the  mechanical  iiitei'lotking  machine.  Tlie  levers  are  arranged  at  the  top  of  a  stand 
the  valves  at  the  bottom,  and  the  interlocking  mechanism  at.  one  side.  After  study- 
ing the  Saxby  &  Farmer  machine,  a  brief  description  will  serve  us  here.  Each  lever, 
/,  is  held  in  position  by  a  catch  entering  a  notch  in  an  arc,  as  shown.  The  catch  is 
released  by  rotating  the  cap-handle  to  the  lever,  when  grasped  for  throwing  it 
Throwing  a  lever  slides  a  slotted  plate,  Y,  and  also  moves  a  vertical  bar,  V,  cariying 
blocks  secured  with  nut-screws.  Some  of  these  blocks  have  diagonal  slots  for 
receiving  pins  attached  to  locking-bars  H.  One  of  the  latter  is  moved  lengthwise  as 
a  lever  is  thrown  to  give  motion  to  a  diagonally  slotted  block. 

Now,  as  shown  in  the  plate,  the  lever  Zi  is  locked  by  the  block  Lj  being  in  con- 
tact with  the  block  in  H.  But  Z,  is  not  locked,  and  may  be  thrown  over.  This 
moves  H  endlong  by  reason  of  the  diagonal  slot,  and  unlocks  Z,.  It  al.so  unlocks  Z3 
by  moving  the  block  Lj  from  under  the  block  on  Y.,.  Then  Zj  may  be  thrown  over, 
which  act  throws  the  block  on  the  second  locking-bar,  and  unlocks  Zj,. 

In  the  side  view  it  is  seen  that  numerous  bars,  II,  may  be  introduced.  Also,  by 
placing  several  stands  side  by  side,  it  is  seen  that  the  bars  H  may  extend  from  one 
through  to  any  other,  thus  showing  the  machine  to  be  unlimited  in  capacity. 

The  slot  in  the  plate  Y  has  three  parts — the  first  and  last  thirds  being  horizontal, 
and  the  middle  third  oblique.  A  roller  on  the  valve-rod  runs  in  the  slot,  which 
causes  the  valve-rod  to  be  stationary,  except  for  the  middle  third  of  the  throw  of  the 
lever  and  of  the  plate  Y.  The  straight  thirds  in  Y  are  to  prevent  any  motion  of  the 
valve  during  the  locking  and  releasing,  the  latter  being  confined  to  the  first  and  last 
parts  of  the  movements  of  the  levers.  Thus  no  switch  or  signal  is  acted  upon  until 
the  desired  locking,  or  before  the  desired  releasing,  is  effected. 

A  general  idea  of  the  valves  on  the  base  of  the  interlocking  stand  is  obtained 
from  Plate  V.  When  the  valve-stem  is  raised,  there  is  seen  to  be  a  free  communica 
tion  from  the  accumulator  to  the  switch  or  signal-  -Again,  when  the  stem  is  lowered 
D  cuts  off  the  pressure  of  the  accumulator,  and  E  opens  a  free  passage  to  the  relief 
tank.  This,  studied  in  connection  with  the  slotted  plate  Y  and  the  locking  and 
releasing  thirds,  will  show  that  the  pressure  is  kept  on  during  the  first  third,  reversed 
during  the  second  third,  and  kept  reversed  during  the  last  third.  This  plate  only 
gives  a  general  idea,  the  refinements  of  balanced  double  beat  valves,  retention  o£ 
closed  E  till  D  is  closed,  etc.,  not  being  shown. 

The  swHch  operaling  cylinder  and  accessories  constitute  a  remarkable  contrivance. 
It  is  shown  in  Plate  VI.,  almost  explaining  itself.  The  piston  b  works  in  the  cylinder 
aa^  by  the  action  of  pressure  let  on  at  the  interlocking  machine  througii  pipes  con- 
nected as  shown.  When  a  valve  connects  a  with  the  accumulator,  another  valve 
connects  a'  with  the  relief  tank  and  vice  versa.  The  piston-rod  connects  with  a 
slotted  sliding  plate,  in  which  slot-rollers  work,  sliding  two  bars  transversely,  as 
shown.  One  bar  works  the  switch,  and  the  other  the  switch-lock  and  detector-bar,  all 
shown  connected.  No  description  is  required  to  see  that,  as  the  piston  is  moved  to 
the  other  end  of  the  cylinder,  the  bolt  is  first  drawn  by  action  of  the  inclined  part 
of  the  slot,  while  the  switch  stands  still ;  then  the  switch  moves,  while  the  bolt  stands 
still  ;  and,  finally,  the  bolt  is  returned  to  lock  the  switch,  while  the  latter  stands  still. 
The  two  tubes  on  the  left  are  employed  to  work  the  switch,  while  those  on  the  right 
are  for  the  signals. 

Xow,  while  the  switch  was  moved,  the  signals  should  both  have  been  at  danger^ 
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This  is  assured  by  the  valves  for  the  same  at  tlie  locking-stand  having  been  locked 
in  the  position  to  relieve  pressure,  because  the  signals  are  so  counter-weighted  as  to 
fall  to  the  danger  position  when  the  pressure  is  not  on.  The  signals  are  onlv  "cleared" 
while  the  pressure  is  on,  so  that  if  any  pipe  bursts,  or  other  accident  causes  loss  of 
pressure,  the  signal  falls  to  danger  or  "slop." 

The  small  valve  g  plays  an  important  part.  Its  connections,  shown  clearly,  are 
so  adjusted  that  g  is  just  seated  as  the  sn'itch  and  piston  movement  is  just  completed, 
one  way  or  the  other,  at  m  or  n.  At  z  and  z'  are  small  check  valves,  opening  toward 
the  large  cylinder. 

Suppose  the  switch  just  moved  with  a  still  under  pressure,  as  it  wust  be  by  the 
action  of  the  iuterlocking.  As  this  movement  is  completed,  the  main  line  track  is 
clear,  and  the  main  line  signal  is  ready  to  be  cleared.  Turning  the  unlocked  lever 
admits  j)resaure  along  the  pipe  to  h,  and  through  j  to  the  main  line  signal,  and  clear- 
ing it.  If,  however,  the  pressure  should  not  be  maintained  in  a,  the  check  valve  2 
opens  and  relieves  the  pressure  from  the  signal,  and  it  falls  to  danger,  or  "  stop." 
This  is  what  would  occur,  if  the  pipe  to  a  had  broken  and  had  failed  to  move 
the  switch.  Again,  if  a  spike  had  fallen  between  a  switch  point  and  rail,  the  piston 
could  not  have  moved  clear  over,  and  a  wheel  flange  might  enter  the  open  fault  at 
switch  point  and  be  derailed.  But  in  such  a  case  the  valve  g  would  not  be  seated 
and  the  pressure  in  h  WDuld  be  all  wasted,  through  k  and  2^  to  a',  and  thus  again 
the  signal  would  not  be  cleared.  The  same  precautioual  measures  are  provided  for 
one  as  for  the  other  position  of  switch,  the  signals  always  going  to  danger  or  "stop"' 
in  case  of  anj'  accident  to  the  apparatus,  such  as  breakage  of  pipe,  shortage  of  liquid, 
stoppage  of  pumps,  etc.  Hence,  the  degree  of  safety  secured  appears  to  be  next  to 
absolute. 

Anni'xci.\tobs  and  Locks. 

Trobably  the  best  way  for  announcing  the  approach  of  trains  is  by  means  of  an 
insulated  section  of  the  track,  and  electricity. 

Rails  laid  on  wooden  ties  and  well  connected  electrically,  are  lound  to  be  sutii- 
ciently  insulated  for  carrying  electric  currents  of  comparatively  low  resistance. 
Wires,  a  foot  or  two  in  length,  are  used  to  connect  one  rail  with  the  next.  The  ends 
of  the  portions  thus  insulated  and  connected  must  be  separated  from  the  rest  by  in- 
sulating plugs,  usually  of  wood,  a  half  inch  or  more  in  thickness.  A  3  or  4-cell  bat- 
tery current  will  leak  but  slightly  from  one  section  of  rail  across  to  another  thus  in- 
sulated and  prepared.  Now  run  a  wire  from  one  pole  of  the  batterj'  to  the  rail  on 
one  .side,  thence  to  the  annunciator  board  in  the  cabin,  and  then  to  the  rail  on  the 
other  side,  opposite  the  first,  and  finally  to  the  other  pole  of  the  battery.  This  cir- 
cuit may  have  a  resistance  of  10  to  20  ohms  through  the  annunciator  coils  and  hold- 
ing up  a  target  by  magnetism.  Now,  if  a  train  runs  upon  the  insulated  track,  the 
current  is  "  short-circuited  "  through  the  wheels  and  axles  of  the  tracks,  and  almost 
entirely  catting  the  current  out  of  the  annunciator  coil.  The  target  then  lets  go, 
giving  warning  of  the  approach  of  a  train.  The  signalman  then  prepares  the  way. 
A  local  circuit  may  be  employed  to  maintain  a  rattle  upon  a  bell  till  the  target  is 
again  returned  to  its  place  ready  for  the  next  train  to  announce  itself. 

This  device  of  an  insulated  section  of  track  and  battery  may  be  employed  to 
lock  a  switch  or  signal  lever  in  the  interlocking  machine.    Thus  the  whole  length  of 


COMMISSIONER   OF    RAILROADS. 


441 


track  between  the  distant  and  home  signals  at  crossings  and  junctions  may  be  in- 
sulated, and  put  in  circuit  with  a  magnet  holding  a  bolt  up  by  magnetism  to  prevent 
locking.  Then  the  train  upon  that  section  destroys  the  magnetism  by  short-circuit- 
ing the  current,  and  drops  the  bolt  to  lock  the  signals  at  clear. 

Signals. 

Signals  and  signaling  is  a  matter  of  vast  importance  to  railways,  jiermeating  all 
parts  of  its  management.  It  includes  various  systems,  languages,  signs,  objects, 
colors,  and  sounds.  There  are  systems  for  operating  the  whole  body  of  trains  which 
are  at  once  on  a  railway  line,  and  for  the  different  parts  of  a  single  train  ;  a  whistle, 
lamp,  or  flag  can  transmit  a  message  equivalent  to  written  words  ;  a  red  flag  standing 
on  the  side  of  a  track  is  a  sign  of  danger  ahead  ;  at  crossings  are  planted  posts  and 
other  object  signs  ;  lamps  and  flags  are  used  in  various  colors  ;  and  for  sounds,  there 
are  used  whistles,  bells,  and  torpedoes. 

In  applying  the  various  means  for  signaling,  there  is  perhaps  as  much  uniformity 
as  could  be  expected.  In  the  more  common  signals  there  is  very  nearly  perfect 
uniformity  for  the  whole  country.  For  instance,  one  blast  of  the  whistle  means 
apply  the  brakes,  two  to  slack  off  the  brakes,  etc.  Also,  signals  by  motion  with  a 
lantern,  appear  to  be  quite  uniform,  especially  for  the  more  frequently  needed 
signals.  But  the  language  of  blue  flags  and  lights  is  not  uniform.  Green  flags  and 
lights  are  used  by  some  roads,  while  by  others  not.  Some  roads  emjjloy  a  much 
more  extended  system  of  signaling  with  the  whistle  than  others. 

There  is  less  inconvenience  for  non-uniformity  of  signals  where  they  are  con- 
fined to  the  roads  to  which  they  are  peculiar.  But  even  in  this  it  seems  desirable 
that  there  be  uniformity,  for  the  reason  that  a  man  in  changing  his  employment 
from  one  road  to  another  will  carry  the  knowledge  of  signals  which  he  may  have 
with  him,  and  thus  be  misled  by  the  change  in  signaling. 

For  instance,  the  most  ordinary  lantern  or  lamp  signals  for  governing  trains  by 
night,  difler  widely  within  this  State.  In  one  instance  the  direct  contrar}'  in  mean- 
ing of  these  signals  is  in  force  on  two  leading  roads,  whose  crossing  is  at  Mansfield. 
Here  the  lamp  signal  for  "  go  ahead  "  for  one  is  identically  the  same  as  the  signal  for 
"  back  "  for  the  other.  Again,  there  are  at  least  four  roads  whose  lamp  signals  for- 
tunately agree,  but  which  are  all  crossed  by  another  road  with  lamp  signals  in  use 
which  are  diametrically  opposite  in  meaning. 

A  tabular  view  of  these  cases  is  given  for  the  signals  of  a  lamp — 1st,  swung  in  a 
circle  ;  2d,  raised  and  lowered,  and  3J,  swung  crosswise. 

CONFLICTING    LANGUAGE   OP   LAMP   SIGNALS. 


Roads 

N.Y.,P.&0. 

P.,F.W.&0. 

I.  B.  A  W. 

a.&o. 

Wabash. 

C.T.V.  ctW. 

Ahead. 

Stop. 

Back. 

BacK. 
Ahead. 

Stt>p. 

Back. 

Ahead. 

Stop. 

Back. 
Ahead. 

Stop. 

Ahead. 
Back. 

Stop. 

Stop. 
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This  alarming  discrepancy  in  the  meaning  of  signals  is  admitted  by  the  railroad' 
people  themselves  to  be  not  only  a  source  of  annoyance,  but  of  danger.  As  long  as 
operations  and  men  are  confined  to  any  one  road,  there  is  no  inconvenience.  But 
whenever  men  may  change  occupation  from  one  road  to  another,  or  at  road  cross- 
ings, there  at  once  arises  more  than  inconvenience  or  annoyance  ;  there  is  great  dan- 
ger of  accident.  Suppose  a  body  of  freight  cars  are  to  be  transferred  from  one  to  the 
other ;  if  it  hapjiens  that  the  engineer  is  from  one,  and  the  conductor  or  switchman 
from  the  other  road,  then  if  both  menobserve  their  own  signal  language,  there  is  acci- 
dent. If  the  engineman  observes  his,  and  the  switchman  that  of  the  other  road,  all' 
is  correct ;  or  if  the  engineman  reverses  meaning  and  the  switchman  not,  all  is  cor- 
rect. If  hoth  reverse  meaning  there  is  accident.  Hence,  it  appears,  that  the  chances- 
are  equal,  whether  an  accident  occurs  or  not.  This  could  be  partially  avoided  by 
placing  the  engineman  under  instructions  to  always  follow  the  language  of  his  own 
road,  then  the  conductor  or  switchman  must  attend  to  allowing  for  diflferences. 

But  a  road  can  retain  its  peculiar  system  of  signals  as  long  as  it  is  independent 
of  other  interests.  At  railwaj'  crossings,  however,  there  are  always  two  railroad 
interests  to  be  satisfied,  and  here,  perhaps,  more  tban  in  any  other  case,  there  seems 
to  be  a  need  of  entire  uniformity  of  both  form  and  language  of  signals.  This 
necessity  is  given  striking  force  from  the  fact  that  one  road  may  cross  twenty  or 
fifty  others  where  possibly  there  may  be  as  many  forms  of  signal  appliances.  If 
those  appliances  are  used  in  common,  the  trainmen  must  learn  the  peculiarities  of 
all.  For  instance,  supi^ose  a  semaphore  in  diagonal  position  means  "go  ahead  "  for 
one  road,  and  vertical,  the  same  for  the  intersecting  road.  This  would  work  very 
well  here  ;  but  such  an  arrangement  could  never  be  adopted  a  uniform  signal 
arrangement  ior  all  crossings,  because  three  roads  so  crossing  as  to  inclose  a  triangular 
area  could  not  all  have  uniformity.  At  least  one  would  observe  the  diagonal  for 
"all  right"  at  one  point,  and  vertical  at  the  other.  It  seems  exceedingly  desirable 
to  one  who  has  observed  the  variety  of  form  and  position  of  signal  appliances  at 
crossings,  that  railroad  men  should  call  a  convention  to  agree  upon  uniformity  in 
such  matters  for  the  whole  countr}'.  Associations  of  master  mechanics,  car  builders, 
etc.,  are  doing  much  valuable  service  by  way  of  unitizing  measures,  forms,  systems, 
etc.  In  the  matter  of  signals,  there  is  an  opportunity  for  railroad  superintendents 
to  meet  in  convention,  the  work  of  "which,  if  confined  to  signals  at  crossings  alone, 
would,  by  adopting  and  causing  to  be  used  a  uniform  system,  perform  a  service  far 
more  than  compensating  all  the  trouble  of  the  articles  of  association. 

A  National  Standard  Signal  Code  for  Raih'oads  is  a  desideratum. 
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TABLE  V. — Railway  Mileage  in  Cohntiks  in  1881. 


Counties. 


Adams 

Allen  

Ashland 

Ashtabula  .... 

Athens 

Auglaize  

Belmont 

Brown 

Butler 

Carroll 

Champaign... 

Clarke 

Clermont 

Clinton 

Columbiana ' 
Coshocton.... 

Crawford 

Cuyahoga'... 

Darke 

Defiance 

Delaware 

Erie 

Fairfield 

Fayette 

Franklin 

Fulton 

Gallia 

Geauga 

Greene 

Guernsey 

Hamilton 

Hancock 

Hardin 

Harrison 

Henry 

Highland 

Hocking 

Holmes 

Huron 

Jackson  

JeS'erson 

Knox 

Lake 

Lawrence 

Licking 

Logan  

Lorain 

Lucas  

Madison 

Mahoning'.... 


1.53 
81.07 
29,04 
56.84 
54.45 
28.62 

113.83 
21.79 
76.50 
33.29 
78.10 
98.54 
50.33 
52.87 
68.60 
23.26 
67.01 

100.85 

101.82 
44.59 
71.74 
55.94 
85.95 
71.57 

140.33 
4.98 
80  91 
25.13 
76.01 
64.17 

162.57 
35.93 
53.62 
39.25 
70.72 
36.50 
31.96 
36.27 
69,91 
39.58 
62.12 
64.18 
37.18 
23.75 

120.51 
51.56 
85.37 
82.89 
42.59 
47.57 


40.98 
17.42 
9.20 


11.47 
11.10 


11.23 


3.03 
11.22 


10.30 
23.82 


23.81 
"430 


1.53 
81.07 
29.04 
97.82 
71.87 
37.82 

113  83 
21.79 
76,.50 
33  29 
78.10 
98..54 
61,80 
63.97 
68.60 
23.26 
6701 

100.85 

101.82 
44.59 
71.74 
59  66 
85.95 
71.57 

140.33 
29,47 
30.91 
25,13 
87.24 
64.17 

165.60 
47.15 
53,62 
47.05 
70.72 
46.80 
55.78 
36.27 
69.91 
69.08 
62.12 
64.18 
37.18 
30.60 

120.51 
51.56 
85,87 

106.70 
42.59 
51.87 


5.08 
46.61 


.06 


87.39 


.46 


15.93 

4.09 


.30 

14.62 
4.71 

25.10 

19.92 
8.26 

16.70 
.68 

13,19 
8.83 

13.23 

18.28 
2.79 
5.74 

20.14 
3,49 

26.71 

111.18 

9.62 

11.58 
9.65 

28  48 

11.18 
3.19 

49.60 
6.00 
1.72 
3.23 
8.08 
5.75 

63.08 
2.23 
7.19 
5.49 
9.88 
4.22 

15.10 
5.81 

19.66 

12.79 

11.60 
9.31 

10.75 
8.88 

27.77 
7.03 

36.43 

97.22 
3.43 

13.93 


COMMISSIONEK    OF     RAILROADS. 


463 


TABLE  V. — Railw.w  Mileage  in  Counties — Continued. 


Counties. 

4) 

a 

a 

■s 

03 

M 

"3) 
n 

3 
& 

3 

D 

o 

o 

'3 
1 

• 

76.07 
24.85 
5.37 
66.21 
62.83 
14.50 
94  26 
None. 
49.22 
73  40 
21.62 
42.22 
25.61 
65.48 
46.51 
38  20 
63.51 
50.22 
43.10 

111.87 

130.61 
86.82 
31.55 

124.19 
43.54 

122.14 
91.88 

121.71 
90.64 
64.83 
64.16 
62.84 
74.50 
36.58 
86.75 

76.07 
26.26 
5  37 
59.21 
62,83 
14.60 
99.76 

49.22 
73.40 
21.52 
42,22 
25.61 
67.37 
46.51 
38.20 
63.51 
50.22 
43.10 

111.87 

130.61 
86.82 
54.95 

124.19 
43.54 

122.14 
92.04 

126.80 
90.54 
54.83 
64.16 
63,74 
74.60 
67.58 
90.26 
24.30 

131.27 
70.68 

8.85 
5.51 
1.19 
312 

10.30 
.25 

26.25 

2.81 

13.17 

1.16 

16.12 

6.01 

16.59 

3.26 

1,32 

16.15 

3.15 

3.06 

21.77 

14.74 

1.97 

3.82 

11.36 

6.44 

35,71 

20.02 

13.12 

20.12 

7.42 

5.36 

8.68 

6.60 

6.66 

17.51 

4,23 

14.04 

7.61 

84  92 

1.40 

31  76 

6  56 

4.00 

62  33 

73  13 

14  75 

5.50 

126  01 

Morgan    

52  03 

86  57 

Noble 

22  68 

3.97 

62  31 

30  62 

1.89 

83  96 

49  77 

Pike 

39  52 

78  66 

Preble  

53  37 

46  16 

133  64 

145  35 

98  79 

23.40 

58  77 

135  65 

Shelby 

49  98 

Stark   

157  85 

.16 
5.09 

112  06 

Trumbull ' 

139  92 

110  66 

62  25 

Van  Wert 

69  51 

.90 

72  42 

4.00 

85  10 

32.00 

3..50 

24.30 

74  23 

107  76 

28  53 

Wood 

131.27 
66.39 

7.24 

1.52  65 

4.29 

78  29 

Totals 

(a)  5386.94 

356.67 

(a)  5743.61 

194  02 

1185.98 

(a)  7123.61 

1  The  Cleveland  and  Mahoning  Valley  Railway  passes  through  these  counties,  but  the  company 
failed  to  report  the  mileage  in  these  counties.  The  road  has  124.90  miles  of  single  track  in  Ohio,  ac- 
cording to  the  report.    The  sidings  are  not  reported. 

(a)  This  total  includes  33.02  miles  between  Newark  and  Columbus,  owned  jointly  by  the  P.  C.  &  St 
L.  and  Central  Ohio  R.  R.  Co.'s.    These  33.02  mil«s  have  been  twice  counted. 


464 


ANNUAL  REPORT. 


oc 

o 

oooooooo 

^ 

00000 

0    0000 

— 

^ 

0  0 

on;    o    oooooc 

C 

00    000 

0 

0 

0000 

.CM    00    o  ic  ro  O  It::  = 

^ 

—  -j:  T  i~  3- 

0  00     —     CO  X 

„^ 

0  0  »t:'30  oj 

CD—     CO     Q0l^-*3^tCrr 

0  0  It;  -f  CO  0  3-.     t~     It:  3- 

ic  It:  It:  -jr, 

-XJ  -i     O     —  t-_-5-  K!  CN  C- 

t^  ^  .c  -^  £^  0  a;    CO    CO  a- 

o_  CO  0  CO  -^ 

S5 

■noijBniBj 

I  l«}ox 

Csfo"     '^'     — ^'^'^O^-^"— "^ 

'iTt' 

CNJ  3^— '■r^^^- 

co"  "I*      3^'     —  -t 

'c<r 

-+' —  co"(N 

CO  o    — '    as  «  o*  .c  1^ 

-T  -x:  c-j  a 

■^  CO 

■^  i— 

O 

V,  :c    a:_  CO  lo      co_ 

.C,CO  CO  — 

<=L    —            " 

< 

, 

^^ 

^^ 

2 

oooooooooc 

0  —  •^  — 

;  0  It:    :  0  L- 

Q 

j[aoj8 

CDOOOOOOOOC 

0  C«  «  IT 

:  0  05    :  0^ 

0 

c? 

3ni[[0j 

'ajitn 

ai»ooooooo'-o^;c 

0  ^  Oi  IT 

:  0—    :  —  cr 

It: 

W 

^  -rf  O  O  O  O  O  'rt  iCMT 

^T-rtN~«'— "of  co'  — " 

0  00  CO  — 

■  w:  3;    •  t*  — 

Tf 

jad  uoijuntB  V 

(N  t-_—  X 

:  o!-    :£~  ^ 

CO 

o 

It:  — — - 

~   !  =*"       •      — 

Q 

o8o§SSooo5 

000  c 
Sooc 

i  0  0    :  0  0 

88    ': 

K 

•JiaBJ}  apis  'aiToi 

:oo    :oc 

< 

^  co'eo-i-HiNo*  (jfcj-rt 

It:  0  ic  ic 

INCvToftN 

:  0  CO    ■  -*  ic 
~  :tsf       i 

•i 

< 

i>OOOOOOOC 

tNOQOir 

jo 0  i 0— 

88  i 

H 

COCOO^OiOO'^COXC: 

OB  tN  oj  cr 

IB 

2|JbJ|  '^I'la  i^ 

ooc^'*^'y5copiO(N 

i>  CO  Tf  t- 

:  It:  CO    :  la  (> 

^.■*    : 

saiim  JO  jaqran^j 

GO  '*  CO  -^  Oi      '  CX) 

co  cooj — 

jS'^   :   ' 

Q 

JfOBiJ 

g 

£ 

pnoDas 

'atira 

ic" 

-< 

jad  noiiBii[B^\^ 

^ 

00 

00 

■JIOBai  pnooas  jo 

1 

g  ; 

8a[ini  JO  aaqtun^ 

id 

oooooooooc 

0000c 

:0000c 

0 

000 

•yp^i\  niBOT 

'anui 

oooooooooc 

:  0  0  0  ic  c 

0 

000 

o 

0  0  0  ICMT 

•  0  0  10  OJ  ir 

0 

lONO 

o 

lad  noT}BnjB^\ 

^  c-"  c"i>  ccTo'cTo"— t- 

<^^>0(^^"^-'t- 

:  — Ttx'— "— — 

co" 

-h'-Tc 

:z; 

O0J00C3510W5— i        C 

0  0  t-oo  c 

0  0  OJ  TT  »C  C 

0  0  00  X  i> 
0  35  .c;  CO  CO  — 

0  0    : 
0  -^    : 

0 

■JJDBJl  UIBCa  JO 

CD  00  Tf  as  03  CD  CO      vr 

^. 

C  Oi  CO  lO  It- 

0  CO  0:  CO  ^<  « 

00  !M     • 

< 

iCCSJ^cicOCD  —  OOJCC 

-^  :T^<5i6a- 

oj  —  «  ctj  .t:  IT 

CO  Tf    : 

o 

saiiLu  ju  uwv^i-uiij^ 

MIBOmTf—        — '^ 

\aciQO^ 

i>  It:  — 

coo<    : 

-^s 

o 

BJ_Q 

J. 

« 

»^ 

_o 

o 

2S 

•5 

0 

s 

a  ^ 

(3 

0 

a 

a 

<J 

S-    Im 

0 

0 

a 
z 

-<! 

O 
-< 

W 

PQ 
«1 

73 
O 

!          a 

12; 

_4 

a 

1 

cqS5-2.2g 

g     SSac 
M     ®  ©  2  £ 

.O       ca  ^  S  ._ 

i  1 

.2 

s.  =  =  =  . 

1 

= 

a 
B 

c 

i. 

s 

0 

'i 
a 

c 
c 

e 

t: 
c 

c 

'I 

3 

a 
.2  S 

II 

1 

a 

a 
_  3 

X 

P-.T: 

■-'  c 
u't 

a  c 

^:: 

a 
c 

'> 

M 

0) 
> 

s 

0 

is 

6 

a 

J 

t: 
c 

c 

6 
a 

OS 

5 

c 

£ 

C 
1 

c 
a 

1 

H 

g  =  o                         ©a 

M 

c    a 

£ 

^.S-  . . 

Ml  *-<  — '                             cti   a 

0  0-  -  - 

0  CI 

;5j3;!^                     ;=:;= 

& 

^  DD  (Tj                         (u  a 

0 

< 

< 

p: 

PC 

p: 

pqp: 

C 

COMMISSIONER   OF    RAILROiDS. 


465 


oo  o  o  o 
o  o  o  oo 


OOOOOCOOOOOOO 

ooooo>;;oooooo 


:DOt^f?»G0        ^^        o-*cMioai^inoicooo 


CO  o  -^  ^  ^ 


O':Da:c<l'^:0ccO^-:Ci0O 


(-H  i>  t~  1-1  CO 


o  o  o  o  o 
o  o  o  o  o 

i^  »0  CO  00  « 

CO  -i"  c*?  o  o 
o«  ;c  'T  CO  -js 
m"_t'"t-''"^'"co'' 


:  O  O  O  O  00  -.o  ro 
;  o  o  o  o  CD  00  Oi 

:  o  o  o  lo  00  CD  ic 

•  IC  00  O  t J^  O  iC 

:  00  c^  »c  lo^^  CO  oo 
:  'Sr-^      co"m" 


oo  o  oo 

o  o  o  o  o 


o  o  o  o  t^ 


:  o  o  oo  oo  o 
:  o  o  o  o  o  o  o 
:  lo  00  o^^     ic^c>^o^ 


:oooQOOoo 
:oooooooo 


:oooooogo 
:  ^  — '  »o  00  --D  ■*  00  ^H 
•  oo-i^aioQ^aiict 

C      ■  lO  00  oo'  CJ  CO 

:  u7  CO      c^  ^ 


:  o  o  o  o  o  o  o 
:  o  lo  o  o  o  o  o 


Ot~«COCOOiOO 
OO-i^O^C^JOO-^MO 


OOOOOO        OOOOOOOOOOOOO 


O  O  O  O  O  o 


O  O  -H  o  t^ 
O  O  t^  OS  -3i 


_iOOi___-__ 

OOOOOOOOOOOOO 
i£?^-*^0^0^0^0^-^^0^>C?^iq_*C^O_X 
co"  co"  1  c"  ^  b*"  Iff  ^  c 


ooooooooo 
coo«(Naico^-c*co 


.  a 

W3 


OJ  3   S 


GO  iC  ^  t*  •-<  •-<         ^  C^ 


C^  CQ    Ci 

."  ^  3 
■B'a  * 

I  °§ 


§|5- 


o  a  § 
OOO 


^^?.;> 


^  oi 


o  o  o  o  o 
o  o  o  o  o 


O  O  O  iC  lO 

»c  o  00  -r  GO 

«  CO  O  O  ^ 

C^  CO  CO  o  »o 


joooooooo 

)OOOOC'000 


Q  O  O  O  O 


«  (M  -H  00  CO 


O'^^mt^OOOOO 


o --I  a:  CO  »c  ic -H  o  o      c*?      .— i      j>  yr 


:jr  Tp  CO  O  C* 


O  O  O  CO  OS 


30 


SPh 


R.  R.  C. 


■S  a  3  rt 

a  o'v  o 

,  S.Sa.S 


°  3 
tai'o 

.So 


2.Sf 


rt '    -c -a -Tj  "5  x 

^   O   03   ai   =a  1^  0  -^   O      -tij    r  a      r 


o  '-'  -^  n 

g  O  03   03 

"  o  0 

^  3 


--   3   >> 
t-   O   C'J 

OOfi 


~  a  3 


oj  a>  c 
g  IS  !fl  ee 


466 


ANNUAL     REPORT. 


o  ooc 

C 

C:  OO  OC 

c 

c 

c 

o  c 

-2 

8 

oooc 

o 

OOOOOOOOOOC 

O  £^ 

^  »P 

CD 

o««--Oo:ro  —  ooxc 

00 

t>  t^  :d  u- 

CO 

i>  —  ic-3'a:>ocoi>  —  oic 

^  t- 

^  n" 

CO 

£~  O  CC  -^  CO  «  —  00  ^  -X^  (N 

o 

•noiiBn[BA  iBjox 

t-^o'-^'cr 

oo'o'oi'co't-'"— ■  -T^  CO  Iff  oc 

to" 

»- 

^x 

C4 

CO— .— .  — OtOt-lCOOOOJ 
i>  05  CO_(M  TT  -^  OJ 

co"    — r 

3 

CO 

lOC 

0!>000000 

<~ 

•3[00;S 

coc 

ox:oooooo 

o 

Snijjoj  'ajicu 

ss 

cr 

o  m  o  o  ic  o  o  o 
lc:c^JO•^^-coo-•* 

g 

lad  ao!}Bn[B^v 

a:  t- 

_     ^ 

a  s-.ics  0-.  «  — ■  >c 

oc 

of-roj"     rt— T 

>r 

gg 

c 

oooc 

ioooooooo-* 

c 

o 

■j[OBJ')  apis  'ajitn 

oooc 

roocoooooo 

GO  zr 

IC^IC  O^iT 

o 

£-^ 

jad  uoTjBn'iE^ 

y^ 

o) 

1— 1  l-H  ^H  ^ 

;  i-T       ofco'^tN'cQ" ^ 

" 

" 

o  c 

c 

:ooQoa;oooi(;o 

c 

Q 

•3I0T!j;  apis  JO 

::do;:d— -ico^coo; 

.OirtCO-XOCJCOOCO 

s 

Ba|itn  JO  aaqran^ 

i-ici 

? 

1    ■    ■  od  od  »■  o  tc  oi  iiD 

cr 

i> 

•JIOBJ^ 

g 

8 

pnooas  'a|ita 

o^ 

jad  nopBn'iB^Y 

m 

o 

o 

•JiaBJj  pnooas  jo 

§ 

? 

sa[ini  JO  aaqtnnvj 

^ 

od 

o 

o  c 

c 

oooc 

:ooooopoo— ic 
: iq_S 00000  0-.  t-cr 

C 

o 

~~g 

•3(0BJ|ureun  'ajini 

o 

o  c 

c 

oooc 

o 

o 

o>r 

ur 

_     o  o_o  c 

1£ 

o 

o 

jad  nopBn'iBjV 

IS 

tK  cc 

X 

lOlOr-lu: 

•  TjTcsroroTTj'rt-Ttrcj'ci" 

O 

■* 

i>" 

o 

o  c 

c 

■*  CO— lO- 

:ooocoooo-^oc 

^ 

Q 

o 

Ui 

mc 

QC 

:ou:t-ooScji=<iooc 

00 

•5(0BJ1  UIBm  JO 

-r 

«cr 

^  >C  f-H  •— 

.ot~o«a:coioo2-*QO-* 

IT 

I— 1 

o 

S3\\m  JO  jaqmnj^ 

ci 

OJ  oc 

cr 

oc 

<M  IC  CO  r- 

- «  00  ui  o:  t-^  oJ  — <  CO  --■  IX 
:          '^  i>  33 -H  00  —  to 

i> 

00 

CO 

CO 

■a 

•o    : 

T3   : 

s 

a    : 

a    : 

o! 

c3    : 

03   : 

S 

§    : 

0   i 

^ 

J3    : 

XI   : 

a 

g    : 

S  ! 

^ 

3 

^    : 

3   JO 

^ii 

1 

0  : 

1  • 

fa 

03 

a 

«5m 

c 

1 

"5 

O 

1     : 

iL.3 
o^ 

O 

ri 

o  fl.S 

c 

la 
O 

T3 

c 

00 

^1 

"o 

g 

X 

S?2 

""  5 

e2.2 

r3 

a 

-§1 

1^ 

.1^ 

s 

c 

a  S"?  1 

[S 

So 

c 

S-i 

•r  > 

1  c 

rt  a 

Cj: 

"3 

c 

""•=3-2 

'Em 

c  2 

0  2 

a 

a.t 

> 

_2 

c 

c 
"  "  "  — 

3:^  fell 

ox 

C.2 
"3'> 

S.2 

3^ 

11 

5_ 

c 

X 

p 

as  and 
d  Slior 
Deshl 
k,  Peni 
itern  0 
trnl  ... 

Missis 
West 

thern.. 

le  and 

2(5 

1  -T  M 

5° 

l| 

§1 

tl 

3  "S 

3^ 

c'5 

1 

1 

a 
1 

Si 

!2 

c 
!2 

c 
C 

c 

c 

c 

c 

c 

c 
Pi. 

1 

s 

S 

^1 

COMMISSIONER   OF    RAILROADS. 


467 


lOOOOQOOOOQOQOQQOOOOOO 
lOOOOOOOOOOO^OOOOOOOO 

)icoo>ooooot~o>oa3i>io»-*ooo 
I  oo_  ko^  00^  :o^  w^  -^^  x^  oq_  i>^  ;o^  o_  -^^  ^^  c^^  '^^  co^  oi_  lO 
r  c^"  c^""  ij^r  oT  od"  cD~  i-T  rn"  i-"-*"  i  o' *>"  ic"  ia"  <>f  ^  crT  co"  »o" 'x>' 


L^      i>  o;  o  CO  1-1 


00  05  «  00  ^  ^H 


CO      «      «      cc 


O  O  O  O  O  Q 

o  o  o  o  o  o 

»0  00  O  O  CO  o 


CO         (M         iO         GO 


o  o  o  o  o  o 

X  »  CCi-HOO  o 

o; -*  c^  00  T-i  00 


oooooooo 
oooo«ooo 


CM  «  CD  ^ 


O  O  O  O  O  125  ; 

»0  1>  CO  '00  lO  >c  c 

CO  CO  «  00  -*  -X'  . 

ci  oi  CO  lO  00  -H  c 

.-H  -H  IC  CO  ^  lO 

.-I  ^  l-KN 


oooooooo 

O00OOOO>OO 
CO  rH  p  1-;  p  p  «5  rt. 
00  ^  IC  00  CO  iC      *  CO 


T3   C-C 


c» 


a-a 


O    -O^OgSasg^gg^ 

^^  a  J3  a -a  a"—" "2  -a"  SP-a 
SCO  boo  Mo  Mg  SI]  a  ic     ^ 

5!Ss!S3!2  3na-^3, 

Ph    S    S    S    E    S    ( 


i    :  a 

<D     .   s. 

P  aH 
^5-3 


a'r.O 


S  o 


:^1 

( wee 


^;=,£  o  c^a 

^^  a  o^= 

■3  ^  o  £  o 

COCBtBHB 


gag*. 


^O 


;a  o 


>>P 


3       ~ 
><       CM 


468 


ANNUAL      REPORT, 


TABLE  VII. — Value  of  Railroad  Propbrty  in  each  County,  and  Taxes  Levied 
Thereon,  for  the  Year  1881,  as  Reported  by  County  Auditors. 


Counties. 


Adams 

Allen 

Ashland 

Ashtabula.... 

Athens 

Auglaize 

Belmont 

Brown 

Butler 

Carroll 

Champaign... 

Clarke 

Clermont 

Clinton 

Columbiana.. 
Coshocton.... 

Crawford 

Cuyahoga 

Darke 

Defiance 

Delaware 

Erie'  

Fairfield 

Fayette 

Franklin 

Fulton 

Gallia 

Geauga 

Greene 

Guernsey 

Hamilton 

Hancock  

Hardin 

Harrison 

Henry 

Highland 

Hocking 

Holmes 

Huron'  

Jackson  

Jefferson 

Knox 

Lake 

Lawrence 

Licking 

Logan  

Lorain 

Lucas 

Madison 

Mahoning' ... 


$6,220 
976 


22,535 
2,4.50 
70,790 
44,848 
10,360 


10,790 

29,250 

241,490 

4,322 

1,148,200 

1,460 


257,025 
28,350 


930 


6,040 

2,360 

259,530 


129,930 

1,540 

20,391 


213360 
4,000 
19,975 
5,610 

508,485 
2,500 
1,424 
5,130 


1,079 
997,450 


5,220 
8,060 
1,267 
4,800 
,727,131 


$4,007 

1,583,148 

688.930 

2,055,446 

791,728 

382,965 

1,023,060 

6,427 

1,143,902 

384,720 

1,153,474 

1,180,724 

31,807 

439,055 

127,699 

457,110 

1,546,810 

2,924,143 

1,326,730 

579,958 

1,005,129 


901,640 
321,233 

1,991,510 
962,789 
38,9.50 
106,722 
804,804 
466,508 

2,079,084 
382,201 

1,140,705 
618,690 
129,772 
283.840 
694,917 
435,557 


6,010 


412,911 

475,120 

5,491- 

1,413,446 
280,048 

1,476,405 
783,090 
490,718 

2,825,390 
537,337 


$4,007 

1,589,368 
589,906 

2,055,446 
814,263 
385,415 

1,093,850 
50,776 

1,154,262 
384,720 

1,164,264 

1,209,974 
273,297 
443,377 

2,270,899 
458,570 

1,546,810 

3,181,168 

1,355,080 
579,958 

1,006,0.59 

1,749,583 
907,680 
323,593 

2,251,040 
962,789 
168,880 
108,262 
825,195 
466,508 

2,292,444 
386,201 

1,160,680 
624,300 
638,2.57 
286,340 
696,341 
440,687 

1,775,201 
413,990 

1,472,570 
6,491 

1,418,665 
288,108 

1,477,672 
787,890 

2,217,849 

2,825,390 
543,347 
976,550 
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Counties. 


Marion 

Medina 

Meigs 

Mercer' 

Miami  

Monroe 

Montgomery 

Morgan' 

Morrow 

Muskingum .. 

Noble 

Ottawa 

Paulding' 

Perry 

Pickaway 

Pike 

Portage 

Preble 

Putnam 

Richland 

Ross 

Sandusky 

Scioto  

Seneca 

Shelby 

Stark'". 

Summit 

Trumbull'  .... 
Tuscarawas... 

Union 

Van  Wert 

Vinton 

Warren 

Washington.. 

Wayne 

William.s' 

Wood 

Wyandot' 


Totals $11,450,309 


$12,790 

172,184 

12,628 


26,863 
22,050 
34,860 


637 
6,810 


3,980 


3,890 
408,742 


8,510 
26,750 

4,740 

309,250 

1,040,972 

560 


779,485 


15,770 
830,293 
859,538 


7,699 

47,660 

1,010 


$917,378 
57,066 
32,370 


692,533 

3,065 

1,169,380 


651,140 

943,843 

58,187 

1,645,989 


556,206 
345,169 
222,295 

1,493,761 

84,686 

333,230 

2,143,010 
849,524 

1,578,246 
104,095 
243,926 
720,800 


2.52,140 


1,181,591 
35,250 
176,261 
477,312 
909,956 
287,237 

1,665,710 


1,627,220 


$60,254,425 


$930,168 

229,2.50 

44,998 

267.640 

719,396 

25,115 

1,204,240 


651,777 

950,653 

.58,187 

1,649,909 

294,813 

556,206 

3.52,019 

222,295 

1,497,651 

493,428 

333,2.30 

2,151,.520 

876,274 

1,582,986 

41.3,345 

1,284,898 

721, .360 

2,049,181 

1,031,625 

1,589,280 

1,197,.361 

865,543 

1,035,799 

477,312 

917,655 

334,897 

1,666,720 

1,061,608 

1,627,220 

1,245,190 


5,713,780 


$12,125  06 

2,154  74 

887  84 

4,851  18 

9,929  86 

470  30 

18,769  46 


7,.543  79 

11,644  00 

929  02 

25,363  84 

7,529  68 

7,801  68 

4,323  06 

3,302  33 

20,177  88 

5,644  41 

8,388  70 

23,327  84 

11,606  46 

23,710  75 

7,474  48 

14,830  89 

11.674  24 
27,700  00 
13,.576  49 
22,395  76 
18,342  09 
13,712  15 
21,865  74 

8,920  36 
7,574  42 
5,023  72 

17.675  89 
17,491  54 
22,252  46 
16,433  30 


$1,223,711  28 


1  Counties  marlied  '  report  only  the  total  value  of  railroad  property. 

2  Morgan  county  reports:    "No  railroads." 
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TABLE  XXXVIII. —MISCELLANEOUS  CERTIFICATES. 

(From  Report  of  Secretary  of  Slate  for  1881.) 

CHANGE   OF   LINE. 

April  26,  1881 — The  Columbus  and  Maysville  Kailroad  Co.:  To  run  from  Colum- 
bus, in  Franklin  county,  southward  through  the  counties  of  Franklin,  Pickaway, 
Madison,  Fayette,  Highland  and  Brown,  in  Ohio,  to  Aberdeen,  on  the  Ohio  river, 
passing  through  the  towns  of  Washington  C.  H.,  Hillsboro  and  Eipley,  to  a  line  des- 
ignated and  set  forth  in  the  said  certificate. 

Juiie  18,  1881 — The  Springfield  Northern  Railway  Co.:  That  the  line  of  the  road 
of  said  company  has  not  been  finally  located ;  that,  by  mistake,  the  county  of  Miami, 
in  the  State  of  Ohio,  was  omitted  as  one  of  the  counties  through  which  said  road 
shall  pass.  The  said  road  shall  pass  through  Miami  county,  to  properly  locate  and 
construct  the  road. 

July  1.5,  1881 — The  New  York,  Chicago  and  St.  Louis  Railway  Co.:  That  it  is 
necessary  to  pass  through  the  counties  of  Sandusky  and  Erie,  in  the  State  of  Ohio, 
for  the  purpose  of  avoiding  dangerous  and  diflicult  curves  and  grades. 

July  2?),  1881 — The  Northwestern  Ohio  Railroad,  now  the  Detroit,  Butler  and  St. 
Louis  Railroad :     Changing  the  line  through  Williams  county. 

Sept.  6,  1881 — The  Chicago  and  Atlantic  Railway  Co.:  Changing  the  line  so  as 
to  run  through  the  county  of  Van  Wert,  instead  of  the  county  of  Mercer,  in  the  State 
of  Ohio. 

Sept.  6,  1881 — The  Chicago  and  Atlantic  Railway  Co.;  Changing  the  line  from 
Marion  to  Kenton,  Ohio. 

Sept.  21,  1881 — The  Chicago  and  Atlantic  Railway  Co.:  Changing  the  line  from 
Kenton,  Ohio,  through  the  counties  of  Hardin,  Allen  and  Van  Wert,  in  said  State. 

Oct.  19,  1881— The  Cleveland,  Delphos  and  St.  Louis  Railroad  Co.:  Changing 
line  to  pass  through  the  counties  of  Wyandot,  Crawford,  Rich'and  and  Lorain. 

LOCATION   OF  LINE   AND   TERMINI. 

Jan.  3,  1881 — The  Ohio  Railway  Co. :  Line  changed  to  pass  through  the  counties 
of  Lorain,  Medina,  Summit,  Portage  and  Trumbull,  in  the  State  of  Ohio,  beside  the 
counties  of  Paulding,  Putnam,  Hancock,  Seneca  and  Huron,  named  in  the  original 
articles  of  incorporation  of  this  company. 

April  14, 1881 — The  Western  Reserve  Railroad  Co. :  Changing  eastern  terminus, 
and  extending  line  from  Tiffin,  Seneca  county,  through  the  counties  of  Seneca,  Hu- 
ron, Lorain,  Medina,  Summit,  Portage,  Geauga  and  Trumbull,  to  the  State  line  of 
Pennsylvania 

June  20,  1881 — The  Cleveland,  Canton,  Coshocton  and  Straitsville  Railway  Co. : 
Extending  the  line  southward  from  the  present  southern  terminus  of  the  line  at 
Coshocton,  through  the  counties  of  Coshocton,  Muskingum,  Perry  and  Athens,  to 
the  village  of  Athens. 
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Aug.  24,  1881— The  New  York,  Chicago  and  St.  Louis  Railway  Co. :  Fixing  the 
line  and  termini  through  the  counties  of  Ashtabula  and  Paulding,  being  the  east  and 
west  boundaries  of  the  State  of  Ohio,  through  which  said  road  passes. 

EXTENSION   OF   LINE,    AND   CHANGE   OF   TERMINI. 

March  26,  1881— The  Island  Creek  and  Richmond  Mineral  Railroad:  From 
Richmond  to  Canton,  Ohio. 

Sept.  19, 1881— The  Cleveland,  Ellio  and  Southern  Railroad  Co.:  Changing  or 
extending  southern  terminus  from  Ellio,  Wayne  county,  to  Pomeroj',  Meigs  county, 
Ohio. 

CHANGE  OF  TERMINI. 

April  25,  1881— The  Spring  Grove,  Avondale  and  Cincinnati  Railway  Co.: 
Changed  from  Venice,  in  Butler  county,  to  Spring  Grove  Cemetery,  in  Hamilton 
county. 

Nov.  7,  1881 — The  Bellaire  and  Southwestern  Railway  Co.:  Extending  line  irom 
Athens  to  Cincinnati,  Ohio,  passing  through  the  counties  of  Muskingum,  Perry, 
Fairfield,  Hocking,  Ross,  Highland,  Pike,  Adams,  Brown,  Clermont  and  Hamilton. 

CHANGE   OP  LOCATION   OF   PRINCIPAL  OFFICE. 

Oct.  24,  1881 — The  New  York,  Pittsburgh  and  Chicago  Railway  Co.:  Locating 
principal  office  at  New  Lisbon,  Ohio. 

EXTENSION   OF   OPERATIONS. 

May  26, 1881 — The  Steubenville,  Canton  and  Cleveland  Railway  Co. :  Certificate 
to  borrow  money  by  issuing  preferred  stock  : 

First  mortgage  bonds  issued $1,080,000 

Second    "  "  "       720,000 
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SALES   AND   CONSOLIDATIONS  OF  TELEGRAPH    COMPANIES. 


January,  1881.  W.  U.  Telegraph  Co.  purchased  all  the  property,  lines,  leases, 
contracts  and  franchises  of  the  American  Union  Telegraph  Co.,  and  also  of  the 
Atlantic  and  Pacific  Telegraph  Co. 

Tri-Union  Telegraph  Co.  bought  the  line  of,  or  consolidated  with'  the  Okio  Tele- 
graph and  Telephone  Co.  Also  bought  the  Chagrin  Falls  and  Solon  Telegraph  and 
Telephone  line.    Date  not  given. 


REPORTS  OF  RAILROAD  COMPANIES. 


ALLIANCE  AND  LAKE  ERIE  RAILROAD  COMPANY. 


Name  of  road:  Alliance  and  Lake  Erie  Railroad. 

By  whom  owned:  Alliance  and  Lake  Erie  Railroad  Compan}'. 

By  whom  operated  :  Alliance  and  Lake  Erie  Railroad  Company. 

By  what  authority  :  Charter  and  stock  ownership. 

Name  of  company  making  this  report :  Alliance  and  Lake  Erie  Railroad  Com- 
pany; 

General  office  in  Ohio,  at  New  York,  State  of  New  York. 

Principal  office  at  Alliance,  Stark  county,  Ohio. 

Address  correspondence  relating  to  this  report  to  W.  E.  Lewis,  Gen.  Supt.,  at 
Alliance,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
History  given  in  previous  report. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


H.  W.  Ford 

W.  R.  Bergholz., 

E.  H.  Fallen  

T  T.  Buckley  ... 

AV.  E.  Lewis 

W.  R.  Bergholz. 

H.  W.  Ford 

W.  R.  Bergholz. 
T.  T.  Buckley 


Total  salaries. 


Office. 


President,  New  York., 
Vice  President,  New  York 

Secretari",  New  York 

Treasurer,         "  

General  Supt.,  Alliance., 

Chief  Engineer,  New  Yorki  New  York 

r  I  New  York  City. 
Executive  Committee  •!  '  " 


Address. 


New  York  Citv. 


Alliance,  Ohio.. 


None. 


$3,000  00 
None. 


$3,00000 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

H.  W.  Ford 

New  York... 

Ohio. 

T  T.  Buckley  

A.  W.  Coates 

F.  Barber 

W   R.  Bergholz 

E  H  Pullen 

II 

A,  Wright  

W.  A.  Lvnch 

11 

II 

t 
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CAPITAL  STOCK    AUTHOEIZED   BY   LAW. 

Amount— common 5460,000  09 

Number  of  shares,  9,000. 

Par  value  of  each — common f50 

CAPITAL   STOCK   AUTHORIZED   BY   VOTE   OP   COMPANY. 

Amount— common $450,000  00 

Amount  subscribed — common 300,000  00 

Total  paid  in  capital  stock — common 100,000  00 

Average  amount  paid  in  per  mile  of  single  main  track,  (25  miles)  $4,000  00 
Proportion  of  same  for  Ohio,  (25  miles)  100,000  00 

CAPITAL   STOCK    ISSUED,    AND   ON    WHAT   ACCOUNT,   AS   FOLLOWS: 


On  what  account. 

No.  shares. 

Amount  of 
common. 

6,000 

Total 

6,000 

*300,000  00 

Stockholders,  residents  of  Ohio,  5. 

Amount  of  .stock  held  by  them  June  30,  1881  S250  00 

Agents  authorized  to  transfer  stock  :  E.  H.  Pullen,  New  York  City. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  6,000. 

FUNDED  DEBT. 


1.     Kind  of  bond 
or  obligations. 


1st  mortgage., 


2.     If  and  how 
secured. 


By  mortgage.. 


1910 


Total . 


lio 


!S3 


$150,000  00     $150^000  00';. 


$150,000  00 


36150,000  OOj 


Average  amount  per  mile  of  single  main  track,  (25  miles) 
Proportion  of  same  for  Ohio,  (25  miles) 


$6,000  00 
150,000  00 


36 
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AlfNDAL  REPOKT. 
COST  OF  R(,iAD  EQUIPMENT,  Etc. 


Construction  account. 


Right  of  way 

Civil  engineering 

Grading  and  masonry  

Bridges 

Timber  and  ties 

Superstructure 

Iron  rails,  chairs  and  spikes 

Fencing 

Passenger  and  freight  stations.. 

Engine  and  car  houses 

Other  buildings  and  fixtures  ... 
Steel  rails 


Total  expenditures  for  construction 


Expenditures 

prior  to  July 

1,  1880. 


$5,142  45 

244  40 

1,874  73 

3,881  01 

30  38 


747  39 


$11,920  36 


Expenditures 

for  the  year 

ending  June 

30, 1881. 


$2,442  99 


100  00 

20O  00 

50  00 

1,850  39 


Total  expendi- 
tures to  July 
1,  1881. 


$4,643  38 


$5,142  45 
2,687  39 
1,874  73 

3,881  01 

30  38 

100  00 

200  00 

797  39 

1,850  39 


$16,563  74 


COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 


3  locomotives $13,000  00 


1  first-class  passenger  car. 

1  box  freight  car 

54  platform  cars 

1  baggage  car 

3  section  cars 

3  hand  cars 

1  caboose  car 


2,500  00 

325  00 

10,000  00 

1,000  00 

76  00 

150  00 

500  00 


Total  cost  of  railroad  equipment  owned  by  company $27,550  00 

Average  amount  per  mile  (of  single  main  track  25  miles)  $1,102  00 

CHARACTERISTICS,  Etc. 


PROPOSED   LINES. 


From  Alliance  to  Waynesburg — miles 
From  Phalanx  to  Southington         " 
Proposed  gauge,  36  inches. 


LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  niuiu  track.  Alliance  to  Phalanx 25  miles.  25  miles. 

Aggregate  of  sidings  and  other  tracks 1  mile.  1  mile. 

Total  length  laid  with  rail. computed  as  single  track 26  miles.  26  miles. 

Length  in  Ohio,  distributed  as  follows: 
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County. 

Main  track. 

Sidings,  etc. 

Total. 

Stark  

1.42 
4.52 
11.59 
7.47 

.35 

1.77 
4.52 
11.92 
7.79 

.33 
.32 

Trumbull 

Totals  

25. 

1. 

26. 

GAUGE,   GBADK,   CURVATURE,    RAILS,    ETC. 

Gauge 3  feet. 

Grade — Maximum,  per  mile  83 

Longest  maximum 500 

Aggregate  length  of  maximum  500 

Curvature — Shortest  radius 3,59 

Aggregate  length  of  shortest  radius 976 

Aggregate  length  of  all  radii 16,268 

Aggregate  length  of  tangent 21,75  miles. 

Bail — Iron — On  road 26    " 

Average  weight  per  yard 30  lbs. 

Steel — On  road ^  mile. 

Average  weight  per  yard 30  lbs. 

Ties — Average  number  per  mile 2  600 

Number  laid  during  the  year 1,000 

Ballasted — On  whole  line 2  miles. 

In  Ohio — coal  slate 2    " 


BRIDGES,   TRESTLES,   ETC.,    IN    OHIO. 

Bridges— Wood 2 ;  greatest  age 7  years;  aggregate  length,  ft..  224 


Total 224 

Trestles— 10;  greatest  age,  7  years ;  greatest  height,  32  ft.;  greatest  length,  689  ft.; 
aggregate  length,  2,886  ft. 

Length  of  shortest  span  of  truss,  24  ft. ;  of  longest,  24  ft. ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  16  ft. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  18  inches- 
length  of  ties,  7  ft. 

Number  of  track  stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    No. 

Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 

How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    By  a  competent  person. 

Fencing— Average  and  Aggregate  Cost.  Whole  Line.       In  Ohio. 

N^umber  miles  fencing,  computed  as  single  line 7  7 
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Kind  of  fencing,  as  follows: 

Post  and  board  (average  cost  per  rod,  90  cents.) 
Length  of  road  unfenced,   22i  miles. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ?     N.  Y., 

P.  &  O.  road,  at  Braceville. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS. 

Passenger  and  freight  [number] — 15  ;  in  Ohio,  15. 

KOLLING    STOCK. 

Locomotives [No.]    2;  Average  weight,  lbs 37,000 

Express  and  baggage  cars 1;  "  "     20,000 

Passenger  cars 1;'         "  "      20,000 

Freight  cars 57;  "  "      17,000 

Above  includes  not  owned  bj-  company  reporting. 

Freight  cars 3;  Owned  by  W.B.Wilson. 

Terms  of  service  :  1  cent,  per  mile  wheelage. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  beating  cars  used  for  the  transportation  of  passengers:     By  stoves. 

Means  of  lighting  same:     Oil  lamps. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 14  miles  per  hour. 

Mail  and  accommodation,  12  " 

Freight  trains,  12  " 

EMPLOYES. 

Superintendents 1 

Engineers 2 

Baggagemen 1 

Flagmen,  switch-tenders  and  watchmen 1 

Laborers 8 

Clerks.: 2 

Firemen 2 

Wipers 2 

Mechanics 1 

Conductors 2 

Brakemen 3 

Station  agents 2 

Section  men  38 

Other  employes 3 

Total  number  employed  by  company  in  operating  line 68 


ALLIANCE    AND    LAKE    ERIE    RAILROAD. 
EATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest. 

Fare  charged  per  mile — For  distances  less  thau  8  miles 3.2c. 

For  distances  over  8  miles — 1st  class.    3. 


56-5 


Lowest.      Average. 
3c.  3.1c. 

3c.  3.  c. 


FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

Highest.  Lowest,  .\verage. 

Firstclass 7c  .3c  .5c. 

Second  class 55c  .26c  .405c. 

Third  class 4.5c  .22c  .335c. 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

Firstclass 14c  6c  10c» 

Second  class lie  5c  8  c 

Third  class 9c  4c  6ic 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 55c  36c  45ic. 

Carried  less  than  ten  miles .50c  36c  43c. 

Iron  ore — Carried  10  miles  or  more 56c  36c  46c 

Carried  less  than  10  miles 56c  36c  46c. 

Undressed  stone  or  lumber— Carried  10  miles  or  more 87c  56c  72Jc. 

.                        Carried  less  than  10  miles 75c  56c  65ic. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Train  Mileage— Passenger 23,175 

Freight 22,650 

Mixed 7,725 

Total 53,550 

Car  Mileage^ — Passenger 30,900 

Express  and  baggage 30,900 

Freight— loaded 92,914 

empty 87,795 

Caboose 22,650 

Total  265,159 

Fuel  consumed — Wood,  87  cords  ;  coal,  850  tons. 

Losses,  etc.,  paid — For  injuries  in  Ohio,  fatal  and  non-fatal :     To  passengers...  $100  00 
For  animals  killed  in  Ohio : 

3  cattle $73  00 

14  sheep  .53  00 

Total $126  00 
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TEANSPORTATION. 

Passengers — Number  carried,  local  19,831 

through 1,310 

Total 21,141 

Average  number  carried  in  each  car  per  trip 34 

Average  number  of  miles  traveled  by  each 97 

Total  mileage,  or  number  carried  one  mile 204,715 

Average  amount  received  for  each 29.5  cents. 

Average  amount  pf?' mife  received  for  each 3.04  cents. 

Freight — T6ns  carried,  local 4,786 

through  57,154 


Total 61,940 

Average  tons  in  each  loaded  car  per  trip 8 

Average  tons  in  each  loaded  car  per  mile 8 

Total  movement,  or  tons  carried  one  mile 763,050 

Average  amount  received  tor  each  ton — 39.5  cents. 

Average  amount  per  »jiZ«  received  for  each  ton 3.1     " 

Average  cost  per  ton  freight  per  mile 1.1     " 

Average  amount  received  for  each  ton  through  freight 35     " 

Avjrage  amount  received  for  each  ton  local  freight 48     " 

Average  cost  each  ton  through  freight , 15     " 

Average  cost  each  ton  local  freight 18     " 

Articles  transported  : 

Tons.  Per  cent. 

Coal 56,277  92.19 

Stone,  lime,  sand,  etc 665  1.09 

Ores 237  .39 

Manufactured  iron 172  .28 

Lumber  and  other  forest  products 2,639  4.32 

Grain,  flour,  and  other  agricultural  products 302  .50 

Animal  products 196  .32 

Manufactures,  including  agricultural  implements 274  .45 

Merchandise 234  .38 

Miscellaneous 48  .08 


Total  tonnage  yielding  revenue 61,044  100 

Supplies  for  company's  use 896 

EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

r  transportation — local $10,107  .54 

through 917  00 


Total  $11,024  54 
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Freight  transportation— local $3,895  98 

through 20,703  90 


Total  $23,599  88 

l^ail  service 778  67 


Total  earnings  of  line  operated  included  in  this  report $35,403  09 


OPERATING  EXPENSES. 

Maintenance  of  way  and  structures 

Maintenance  of  cars „ 

Motive  power 

Conducting  transportation  

General  expenses $2,385  21 

Taxes  in  Ohio 713  75 


Salaries 

Other  general  expenses  of  operating. 


16,689  15 
932  77 
5,193  89  • 
6,208  94 


$3,098  96 
1,589  95 
1,325  11 


Total  operating  expenses,  being  70.72  per  cent,  of  earnings $25,038  77 

Net  earnings  of  25  miles  operated  10,364  32 

Net  income  over  operating  expenses  and  rents  paid 10,364  32 

ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


Month. 

Date. 

Name  of 
person. 

Occupatioif. 

Cause  of  accident. 

Character  of  injury. 

1880.. 

1881.. 

Can't  say 

Harry  Moore 

Tailoress 

Lady  attempted  to  get  upon  train 

Broken  arm. 

June 

Boy,  twelve  years  old,  riding  on 
top  of  ear  load  of  lumber.    Car 
wa.s  pulled  off  track  in  Alliance 
yard  while  switching  ;    lumber 

Right  leg  crushed  below 
the  knee.     Leg  ampu- 
tated and  boy  died  two 
weeks  after  injury. 

SUMMARY  OF  ACCIDENTS. 


PERSONS  INJURED — CAUSES. 


Passengers — getting  on  or  off  engine  or  train  in  motion 1 

Others — falling  or  thrown  from  engine  or  train 1 


Total 


RECAPITULATION. 


Injured — Passengers — misconduct  or  want  of  caution 1 

Others — stealing  rides 1 


Total  injured. 
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State  of  Ntw  York,  county  of  New  York,  ss. : 

W.  R.  Bergholz,  Vice  President  of  the  Alliance  and  Lake  Erie  Railroad  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  ex- 
amined the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  con- 
dition and  aflfairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.,  1881,  to  the 
best  of  his  knowledge  and  belief. 

(Signed)  W.  R.  Bergholz,   Vice  President. 

[saAL  OF  E.  B.] 

Subscribed  and  sworn  to  before  me,  this  23d  day  of  August,  A.  D.,  1881. 
[seal.]  Edwin  F.  Corey, 

Com'r  for  the  State  of  Ohio  in  New  York. 
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Name  of  road :  Ashtabula  and  Pittsburgh  Railway. 
By  whom  owned  ;  Ashtabula  and  Pittsburgh  Railway  Company. 
By  whom  operated  :  Pennsylvania  Company.  ♦ 

By  what  authority :  Lease. 

Name  of  company  making  report:  Ashtabula  and  Pittsburgh  Railway  Company. 
General  office  at  Pittsburgh,  Pa. 
Principal  office  in  Ohio  at  Ashtabula,  Ohio. 

Address  correspondence  relating  to   this  report  to   Frank  Semple,    at    Pitts- 
burgh, Pa. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Philadelphia,  Pa 

Pittsburgh,  Pa 

A.  F.  Hubbard   

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Warren,  0 

Youngstown,  0. 

Ashtabula,  0 

Philadelph.,  Pa! 

Rock  Creek,  0. 

H.  B.  Perkins 

Wm.  Mullins 

Pittsburgh,  Pa. 

Caleb  B.  Wick  

Wm.  Thaw 

F.  H.  Mathews 

Wm  P.  Shinn 

u 

Thos.  D.  Messier 

u 

W.  H.  Barnes  

11 

Jno.  N.  Hutchinson  

CAPITAL  STOCK. 


CAPITAL   STOCK   AUTHORIZED   BY    LAW. 

Amount— common  $1,000,000  00 

preferred 700,000  00 

Total $1,700,000  00 
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Number  of  shares — common 20,000 

preferred 14,000 

Total 34,000 

Par  value  of  each — common $50  00 

preferred 50  00 

Total  paid  in  capital  stock— common $958,491  58 

preferred 700,000  00 

Total 51,658,491  58 

Average  amount  paid  in  per  mile  of  smgle  main  track  (62.604  miles)...         526,491  78 
Proportion  of  same  for  Ohio (62.604  miles)...  All. 

CAPITAL   STOCK    ISSUED,    AND   ON    WHAT   ACCOUNT,   AS   FOLLOWS: 


On  what  account. 

No.  shares. 

Amount  of 
common. 

Amount  of 
preferred. 

For  purchase  of  lines 

33,169.|Mf 

$958,491.58 

$700,000 

Total  

33,m.mi 

$958,491.58 

$700,000 

Stockholders,  residents  of  Ohio,  358. 

Amount  of  stock  held  by  them  June  30, 1881 $102,750  00 

Agents  authorized  to  transfer  stock :  Frank  Semple,  Secretary,  Pittsburgh,  Pa. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  115. 

FUNDED  DEBT. 
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Nov.  21, 1878 

Aug.  1,  1908 

6fo 

$1,500,000 

$1,500,000 

Total  

$1,500,000 

Average  amount  per  mile  of  single  main  track  (62.604  miles)     $28,960  13 
Proportion  of  same  for  Ohio  (62.604  miles) All. 
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OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $14,923  46 

Cash  securities,  debit  balances,  etc.,  available  to  payment ...        26,195  75 

Excess  of  assets «11,272  30 

Decrease  since  June  30,  1880 $15,205  08 

Total  of  paid  in  stock  and  debt $3,147,219  28 

Total  average  amount  per  mile $50,271  85 

Proportion  of  same  for  Ohio All. 

COST  OF  ROAD  EQUIPMENT,  Etc. 
Purchased  from  Ashtabula,  Youngstown  and  Pittsburgh  Railroad  Company. 

ROAD    ACQUIRED    BY    PORCHASK. 

Stock  and  bonds  less  cash $3,134,340  50 

Subsequent  expendidtures  for  construction  14,923  45 

Total  expended  for  construction  and  purchase ..  $3,149,264  04 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track 

62.604  miles) $50,304  52 

Proportion  of  same  for  Ohio  (62.604  miles)  All. 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 

Net  income  over  operating  expenses  and  rents  paid  $105,305  08 

Percentage  of  same  to  capital  stock  and  debt 3.342fl{, 

Per  mile  of  net  earnings,  $1,682.08,  proportion  for  Ohio All. 

OTHER  PAYMENTS  WITHIN  THE  YEAR. 

PAYMENTS  OTHER   THAN   OPERATING  EXPENSES  AND   RENTALS. 

Interest  on  bonds  (net) $90,000  00 

Premiums  and  commissions  for  paying  coupons 100  00 

Floating  debt  liquidated 15,205  08 

$105,305  08 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  Stock,  common $958,491  58 

Capital  stock,  preferred 700,000  00 

First  mortgage  bonds 1,500,000  00 

Insecured  liabilities 14,923  45 

Profit  and  loss 2,044  76 

$3,175,459  79 
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ASSETS. 

Cost  of  road $3,149,264  04 

Cash  in  treasury 87  60 

Accounts  receivable 26,108  15 

f3,17B,469  79 


Slate  of  Pennsylvania,  County  of  Allegheny,  ss.: 

Frank  Seniple,  Treasurer  of  the  Ashtabula  and  Pittsburgh  Railway  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  oflScers  and  agents  of  this  company,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief, 

(Signed)  Frank  Sbmple,  Treasurer. 

[SE.\L  OF  R.  R.] 

Subscribed  and  sworn  to  before  me  this  31st  day  of  August,  A.  D.  1881. 
[seal.]  Alex.  C.  Duncan, 

Notary  Public. 


PENNSYLVANIA    COMPANY,   OPERATING    ASHTABULA    AND 
PITTSBURGH  RAILWAY. 


By  what  authority :  Lease. 
General  office  at  Pittsburgh,  Pa. 

Address  correspondence  relating  to  this  report  to  J.  P.  Farley,  Auditor,  at  Pitts- 
burgh, Pa. 

NAME,   TITLE,    AND   ADDRESS  OF   OFFICERS    OF   THE   PENNSYLVANIA 
COMPANY  OPERATING  ROAD. 


Office. 


Address. 


Salary. 


G.  B.Roberts 

J.  N.  McCullough.. 

Wm.  Thaw 

T.  D.  Messier 

S.  B.  Liggett  

W.  H.  Barnes 

J.  P.  Farley 

D.  W.  Caldwell..  .. 

W.  A.  Baldwin 

J.  T.  Brooks 

F.  Slataper... 

E.  A.  Ford 

Wm.  Stewart 

J.  N.  McCullough. 

Wm  Thaw 

T.  D.  Messier 

Jno.  P.  Green  

Wm.  H  Barnes 


Total  salaries. 


President Philadelphia,  Pa  . 

1st  Vice  President Pittsburgh,  Pa 

2d  "  

3d  Vice  Pres.  and  Compt.. 

Secretary  

Treasurer 

Auditor  

General  Manager !  "  

Manager |  "  

General  Counsel I  "  

Chief  Engineer '  "  

Gen.  Pass'ger&  Ticket  Agt.;  "  

General  Freight  Agent ]  "  

^Chairman fl  "  

I  " 

j-  Executive  Committee  -|  "  

I  Philadelphia,  Pa 

J  l  Pittsburgh,  Pa  .... 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Geo.  B.  Roberts 

Philadelphia,  Pa 
Pittsburgh,  I'a...] 

Philadelphia.Pa 

H.  M.  Phillips 

Philadelphia,  Pa 

J.  N.  McCullough 

J.  N.  DuBarry 

Wm.  Thaw 

J.  P.  Wetherell 

u 

T.  D.  Messier 

11 

H.  H.  Houston 

11 

Pittsburgh,  Pa. 

S.  M.  Feltou 
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CHARACTERISTICS,  Etc. 

LINK   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Ashtabula  Harbor  to  Youngstown.O...  62.604  miles.    62.604  miles. 

Total  single  main  track 62.604  miles.    62.604  miles. 

Aggregate  of  sidings  and  other  tracks 8.837  miles.      8.837  miles. 

Total  length  laid  with  rail  computed  as  single  track...  71.441  miles.    71.441  miles. 

Laid  with  steel  rail 7.21    miles.      7.21    miles. 

Length  in  Ohio,  distributed  as  follows ; 


County. 

Main  track. 

Sidings,  etc. 

Total. 

29.063 

29.700 

3,832 

5.834 
1.771 
1.232 

34  897 

Trumbull  

31  480 

5  064 

Totals 

62.604 
7.21 

8.837 

71  441 

7  21 

GAUGE,   GRADE,   CDBVaTUEE,    RAILS,    ETC. 

Gauge  

Grade — Maximum,  per  mile 

Longest  maximum 

Aggregate  length  of  maximum 

Curvature — Shortest  radius,  8°  18'  curve 

Aggregate  length  of  shortest  radius,  one  curve 

Aggregate  length  of  all  radii 

Aggregate  length  of  tangent 

Rail — Iron — On  road 

Average  weight  per  yard 

Steel — On  road 

Average  weight  per  yard 

Ties — Average  number  per  mile,  main  track,  2,816 ;  side  track. 

Number  laid  during  the  year 

Ballasted — On  whole  line  

In  Ohio 

With  furnace  cinder  and  gravel. 


t  feet,  9  inches. 
65  feet. 
^  mile. 
1    « 

690  feet. 
508    " 
11.89  miles. 
50.71     " 
64.23    " 
56  lbs. 
7.21  miles. 
60  lbs. 
2,640 
24,649 

62.604  miles. 
62.604    " 


BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood [No.]     5;  greatest  age..    8  years;  aggregate  length,  ft..  414 

Stone  arch,  1 ;  "  2  "  "  8 

Total  422 
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Trestles — 28;  greatest  age,  7  years;   greatest  height,  2  ft.;  greatest  length,  17.5  ft.; 
aggregate  length,  1,708  ft. 
Length  of  shortest  span  of  truss,  23i  ft. ;  of  longest,  122  ft. ;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  14  ft. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  6  inches; 

length  of  ties,  9  feet  6  inches.  ! 

Number  of  track  stringers,  6  if  wood. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 
How  often  ?    Once  a  week  by  bridge  foreman,  and  semi-annually  by  in- 
spectors. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
Fencing — A\  erage  and  Aggregate  Cost.  Whole  Line.       In  Ohio. 

Number  miles  fencing,  computed  as  single  line 99.823  99.823 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  90  cents) 99.823  99.823 

Cost  of  fencing $28,748  70    $28,748  70 

Average  cost  of  same  per  rod,  90  cents. 

Length  of  road  unfenced,  and  the  reason  therefor — miles 25.385  26.385 

Along  Mahoning  river  and  tlirough  towns. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Austintown  Coal  road,  at  IJ  miles  north  of  Youngstown,  Ohio. 
New  York,  Pennsylvania  &  Ohio  R.  K.,  at  1  mile  north  of  Warren,  Ohio. 
Lake  Shore  &  M.  S.  Railway,  at  Ashtabula,  Ohio. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State, 
and  where? 
Mahoning  Division  N.  Y.,  P.  &  0.  J;.  R.,  at  11  miles  south  of  Warren. 
Niles  &  New  Lisbon  R.  R.,  at  Niles. 
Painesville  &  Youngstown  R.  R.,  at  Warren. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection 72 

"  "  "  "        at  which  there  are  gates  or  flagmen..  None. 

"  "  "        over  railroad 2 

"  "  "        under  railroad •       3 

Number  of  highway  bridges  18  feet  above  track 2 

Number  of  highway  bridges  less  than  18  feet  above  track None. 

Do  all  trains  stop  at  R.  R.  crossings  as  required  by  law  ?     Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated 62.e04  ;  in  Ohio,  62.604 

Miles  of  same  owned  by  railroad  company  62.604;        "         62.604 
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Passenger  and  freight — [Number] 17;  in  Ohio,  17 

Number  with  telegraph  communication 14;        "         14 

Number  of  same  operated  by  railroad  company  14;        "         14 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ? Yes. 

ROLLING  STOCK. 

Locomotives [No.]      8;  Average  weight,  lbs .59,000 

Express  and  baggage  cars 2;  "  29,000 

Passenger  cars 3;  "  41,000 

Freight  cars 300;  "  19,000 

Above  includes  not  owned  by  company  reporting. 

Locomotives 8;  Owned  by  P.,  F.  W.  &  C.  R'y. 

Express  and  baggage  cars 2;  "  " 

Passenger  cars 3;  "  " 

Freight  cars 300;  "       Pennsylvania  Company. 

Terms  of  service : 
For  locomotives,  current  expenses  and  6  per  cent,  on  valuation. 
For  passenger  cars,  24  cents,  and  baggage  cars,  IJ  cents,  per  mile. 
For  freight  cars,  current  repairs  and  6  per  cent,  on  valuation. 
Number  of  locomotives  equipped  with  train  brakes,  3. 
Kind  of  brake :     We.stinghouse  Automatic  air  brake. 
Number  of  cars  equipped  with  train  brakes,  5. 
Kind  :     Westinghouse  Automatic  air  brake. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains  : 

Janney  patent  platform  and  coupler. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Dripps  & 

Spears  patent  safety  stoves. 
Means  of  lighting  same  :     Candles  and  lard  oil. 

SPEED    OF    TRAINS. 

Express  passenger,  average  rate,  including  stops 20  miles  per  hour. 

Mail  and  accommodation,  20  "■ 

Freight  trains,  10  " 

EMPLOYES. 

Superintendents .• .'. 1 

Telegraph  operators 13 

Engineers 10 

Baggagemen 5 

Flagmen,  switch-tenders  and  watchmen 3 

Laborers 127 

Clerks 8 

Train  dispatchers 2 
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Firemen If 

Wipers 2 

Mechanics 13 

Conductors 8 

Brakemen 28 

Station  agents 15 

Section  men 15 

Other  employes 9 

Total  number  employed  by  company  in  operating  line 269 

Proportion  for  Ohio 269 

EXPRESS   AND   TRANSPORTATION    COMPANIES. 

Express  companies  run  on  this  road  :     Union  Express. 

Terms  :     40  per  cent,  of  gross  receipts  from  general  merchandise  and  money  business. 

70  per  cent,  of  gross  receipts  from  oyster  business. 
Special  freight  and  transportation  lines :      None ;   except  Union   line,   owned   by 
Pennsylvania  Company. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipmeut  and  superstructui-' 


Locomotives. . 


Passenger.. 

Freight 

Passenger.. 


(  Iron... 
'  I,  Steel . 


Average 
life  in 
years. 


Equipment  and  superstructure. 


Joint  fastenings 

Frogs 

Ties— Oak 

!  Wooden.. 

I    Iron 

'"  I    Trestles  .. 

I  Piling 

Telegrapli  poles — Cedtir 

Fence  posts 


Bridges.. 


RATES  OF  TRANSPORTATION. 


PASSENGERS. 


Fare  charged  per  mile — 

For  distances  less  than  8  miles 4 

For  distances  over  8  miles — 1st  class 3 

2d  class 2 

Emigrant 2 

Excursion  2 

='•'■  Minimum  rate  10  cents.' 

37  R.R.C. 


Highest.        Lowest.        Average. 


3i  Cts. 

2i 

li 

u 
li 
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Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

Highest.  Lowest.             Average. 

First  class 024  Cls.  00  246  Os.T 

Second  class 024  00230 

Third  class 024  00200         |-   .0061  Oa. 

Fourthclass 020  0018.5 

Fifth  class 016  001.54         J 

Rate  per  mile  on  freight  carried  less  than  30  miles ; 

First  class 48  0517         "] 

Second  class 48  0517 

Third  class 48  0483          I  01.223 

Fourth  class 40  0448          | 

Fifth  class 32  0414         J 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 05  .0492         1 

Second  class 05  .0461          | 

Third  class 0467  .0400         1-01.223 

Fourthclass 0433  .0369 

Fifth  class 0366  .0308         J 

Rate  per  ton  per  mile  for — 

Coal — Carried  10  miles  or  more 05  0246         1 

Carried  less  than  10  miles 18  0555 

Pig  iron — Carried  10  miles  or  more 05  0318         ] 

Carried  less  than  10  miles 20  0.5.55          I 

Limestone^Carried  10  miles  or  more 05  0246          '-01223 

Carried  less  than  10  miles 18  0.5.55          ; 

Iron  ore — Carried  10  miles  or  more 05  0246          | 

Carried  less  than  10  miles 18  05.i5          I 

Undressed  stone  or  lumber — Carried  10  miles  or  more    05  0318 

Carried  less  than  10  miles     20  05.55         J 

Rate  per  100  pounds  for  loading  and  unloading — No  charge. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  BOth. 

Bridges  built  in  Ohio,  as  follows  ; 

Location,  or  how  designated — Rock  Creek,  Ohio. 
Construction — Howe  truss. 
Material — Wood. 
Length — 26  feet,  rebuilt. 
Trestles  in  v  hio — Length  filled  and  converted  into  embankment,  259  feet. 

converted  into  open  culverts  under  4  ft.  span,  30  feet. 
Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  90c.),  2331  rods. 
Ballasting — Miles  of  main  track  ballasted,  8.94  miles. 
Rail  laid— Steel,  60  lbs.  per  yard,  miles  of  track,  3.50. 

Train  mileage — Passenger 58,131 

Freight 160,578 

Construction  998 

Total 219,707 
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Car  mileage — Passenger 106,898 

Express  and  baggage 59,990 

Freight— loaded 1,667,534 

empty  450,469 

Caboose 89,827 


Total  2,373,718 

Fuel  consumed— Wood,  305  cords  ;  coal,  6,255  tons  ;  total  cost *11,750  88 

Losses,  etc.,  paid — On  goods  and  baggage 58  83 

For  animals  killed  in  Ohio— Cattle 368  97 

TRANSPORTATION. 

Passengers — Number  carried,  local 77,028 

Average  number  carried  in  each  car  per  trip 10.5 

Average  number  of  miles  traveled  by  each 14.4 

Total  mileage,  or  number  carried  one  mile 1,113,324 

Average  amount  received  for  each  38.4  cents. 

Average  amount  per  »m>  received  for  each 2.6     " 

Freight— Tons  carried,  local 482,318 

Average  tons  in  each  loaded  car  per  trip 13 

Average  tons  in  each  loaded  car  per  mile 13 

Total  movement,  or  tons  carried  one  mile 21,734,079 

Average  amount  received  for  each  ton 55.124  cents. 

Average  amount  p(T  ?7?!'fe  received  for  each  ton 01.223     " 

Average  cost  per  ton  freight  per  mile 623     " 

Average  amount  received  for  each  ton  local  freight 55.124     " 

Average  cost  each  ton  local  freight 28.09     " 

Articles  transported : 

Tons.  Per  cent. 

Coal 137,.514  28.51 

Coke .• 63,151  13.11 

Stone,  lime,  sand,  etc 22,398  04.65 

Petroleum  237  00.06 

Ores 196,218  40.68 

Pig  and  bloom  iron 15,168  03.14 

Manufactured  iron  7,264  01.50 

Lumber  and  other  forest  products 16,232  3.36 

Grain,  flour,  and  other  agricultural  products 3,931  00  82 

Livestock 3,159  00.65 

Animal  products 1,804  00.37 

Manufactures,  including  agricultural  implements 7,317  01.52 

Merchandise 3,132  00.65 

Miscellaneous 4,793  00.99 


Total  tonnage  yielding  revenue 482,318  100 

Supplies  for  company's  use  7,172 
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EARNINGS,   OPERATING   EXPENSES,   Etc.,    FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local S29,637  85 

Freight  transportation — local 265,875  65 

Mail  service 2,734  76 

Express  service  1,711  12 

Other  sources 3,485  30 


Total  earnings  of  line  operated  included  in  this  report $303,444  68 


OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $66,022  68 

Maintenance  of  cars   12,802  59 

Motive  power 40,283  26 

Conducting  transportation 59,423  56 

General  expenses: 

Taxes  in  Ohio $8,155  92 

Salaries 2,144  42 

Other  general  expenses  of  operating 975  47 

$11,275  81 


Total  operating  expenses,  being  62.551  per  cent,  of  earnings §189,807  90 

Net  earnings  of  62.604  miles  operated 113,636  78 

Rentals  paid,  etc. : 

Hire  of  equipment 8,431  70 

Net  income  over  operating  expenses  and  rents  paid 105,205  08 

Per  mile  of  earnings,  *4,847.04  ;  proportion  for  Ohio  (62.604  miles) 303,444  68 

Per  mile  of  operating  expenses,  $3,031.88;  proportion  for  Ohio 189,807  90 

Per  mile  of  net  earnings,  $1,815.16  ;  proportion  for  Ohio 113,636  78 

ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


No. 

Dat-. 

Name  of  person. 

Occupation. 

Cause  of  accident. 

Character  of 
injury. 

August  8, 1880 

I.ouis  C.  Miller 

Don't  know 

Lying  on  track  drunk 

Walking  on  track 

Fell  under  car 

Killed. 

Minor    son     of   John 
Bowley,  of   Youngs- 
town      (deaf     and 
dumb)  

Killed. 

Ed  Whalen        

Don't  know 

SUMMARY  OF  ACCIDENTS. 

PERSONS  KILLED — CAUSES. 

Other    than  passengers  or  employes  run  over  in  yards,  on  sidings,  or  in 

switching 1 

Other  than  passengers  or  employes  lying,  walking,  falling,  or  being  on  track      2 

Total 3 
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RECAPITULATION. 


Killed — Other  than  passengers  or  employes — stealing  rides 1 

trespassing,  on  track,  etc 2 

Total  killed 3 


State  of  Pennsylvania,  County  of  Allegheny,  ss. : 

Thos.  D.  Messier,  Third  Vice  President  of  the  Pennsylvania  Company,  operating 
the  Ashtabula  and  Pittsburgh  Railway,  being  duly  sworn,  deposes  and  says  that  he 
caused  the  foregoing  statements  to  be  prepared  by  the  proper  officers  and  agents  of 
this  company,  and  having  carefully  examined  the  same,  declares  them  to  be  a  true, 
full  and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the  thir- 
tieth day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief 

(Signed)  Thos.  P.  Messler, 

fsEAL  of  r.  k.]  Third  Vice  President. 

Subscribed  and  sworn  to  before  me,  this  9th  day  of  September,  A.  D.  1881. 

Frank  Semplk, 
[seal.]  Notary  Public. 


BALTIMORE  AND  OHIO  AND  CHICAGO  RAILROAD  COMPANY, 

AND  BALTIMORE  AND  OHIO  RAILROAD 

COMPANY  OPERATING. 


Name  of  road :   Baltimore  and  Ohio  and  Chicago  Railroad. 

By  whom  owned :  Baltimore  and  Ohio  and  Chicago  Railroad  Company. 

By  whom  operated :   Baltimore  and  Ohio  Railroad  Company. 

Name  of  company  making  this  report :    Baltimore  and  Ohio  Railroad  Company. 

General  office  at  Baltimore,  Md. 

Principal  office  in  Ohio  at  Newark,  O. 

Address  correspondence  relating  to  this  report  to  J.  Hope  Sutor,  at  Zanesville,  0. 


NAME,  TITLE,  AND  ADDRESSES  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


Jno.  King,  Jr 

J.  Hope  Sutor -j 

W.  T.  Th'elin 

Jas.  L  Randolph 

C.  K.  Lord 

M.  H.Smith 

L.  M.  Cole 


President 

Secretary 

Treasurer  

Auditor 

Chief  Engineer 

General  Passenger  Agent, 
General  Freight  Agent... 
General  Ticket  Agent 


Cincinnati,  O  .., 
>  Zanesville,  0  . 
Baltimore,  Md. 


DIRECTORS. 


1 
Name. 

Residence. 

Name. 

Residence. 

Jno.  King,  Jr 

Cincinnati,  0. 
Baltimore,  Md. 
Baltimore,  Md. 
Frederick,  0 
Zanesville,  0. 

A   P  Edgerton 

Hicksville   0 

Washington  Co  wen 

Mansfield,  0. 

David  Lee 

CAPITAL   STOCK. 

Capital  stock  authorized  by  law $12,000,000  00 

Amount — common — issued 1,603,450  00 

Par  value  of  each  share 50  00 

Average  amount  paid  in  per  mile  of  single  main  track  (262.60  miles)...  5,725  24 

Proportion  of  same  for  Ohio  (110.31  miles)  13,629  31 

Stockholders,  residents  of  Ohio 4 

Amount  of  stock  held  by  them  June  80,  1881 250  00 
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FUNDED   DEBT. 


1.     Kind  of 
bond    or 
oblig'tions. 

2.     If  and  how 
secured. 

"o 
P  J 

CO 

a 
a 
.a 

o    . 

Il 

6.  Amount 
of  author- 
ized issue. 

7.  Amount 
actually 
issued. 

Sterling 

On  line  of  road.. 

June,  1877 

June  1st, 
1927. 

6   fo 

£1,600,000 

($7,744,000) 

£1,600,000 

Total 

$7,744,000 

£1,600,000 

Average  amount  per  mile  of  single  main  track  (262  60  miles)  $29,489  71 
Proportion  of  same  for  Ohio  (110.31  miles) 70,202  15 

OTHER   INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $3,685,148  93 

Average  amount  per  mile  of  single  main  track  (262.60  miles) 14,033  31 

Proportion  of  same  for  Ohio  (110.31  miles) 33,407  20 

Increase  since  June  30,  1880 262,704  92 

Total  of  paid  in  stock  and  debt 12,932,598  93 

Total  average  amount  per  mile  (262.60  miles)  49,248  28 

Proportion  of  same  for  Ohio  (110.31  miles)  117,238  68 

COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTRUCTION   ACCOUNT. 

Expenditures  prior  to  July  1,  1880 $11,778,.569  23 

Expenditures  for  the  year  ending  June  30,  1881 258,320  60 


Total  expenditures  to  July  1,  1881 $12,036,889  83 

COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

364  box  freight  cars 180,960  72 

Balance  of  equipment  owned  by  Baltimore  and  Ohio  Railroad  Company. 


CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Chicago  J'n,  O.,  to  Baltimore  J'n,  1)1...  262.60  miles.  110.31  miles, 

te  of  sidings  and  other  tracks 40.14      "  18.19      " 


Total  length  laid  with  rail  computed  as  single  track...  302.74  miles.     128..o0     " 

Laid  with  steel  rail 98..50     " 

Length  in  Ohio,  distributed  as  follows : 
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County. 

Main  track. 

Sidings,  etc. 

Total. 

5.79 
31.46 

5.63 
18.57 
18.51 
30.35 

4.03 
3.46 
.53 
2.92 
3.19 
4.06 

9.82 

34.92 

6.16 

Wood 

21.49 

21.70 

34.41 

Totals                            

110.31 
45.50 

18.19 
None. 

128.50 

Steel  rail 

45.50 

LINE   OPERATED    UNDER   LEASE — EMBRACED   IN   THIS   REPORT. 

Length.  In  Ohio. 

Illinois  Central,  Baltimore  Junction  to  Chicago 8.40  miles.     None. 

GUAGE,    GRADE,   CURV.ATURE,    RAILS,    ETC. 

Gauge  - 4  ft.  8|  in. 

Grade  in  Ohio — Maximum,  per  mile  33  feet. 

Longest  maximum  east  of  Republic |  mile. 

Aggregate  length  of  maximum f      " 

Curvature  in  Ohio — Shortest  radius  east  of  Maumee  river 2,865  feet. 

Aggregate  length  of  shortest  radius 5,254    " 

Aggregate  length  of  all  radii  36,193    " 

Aggregate  length  of  tangent 103.46  miles. 

T,  .,     T  r\  J      I  Side  track 40.14      " 

Eail-IroB-On  road....  ^  j^j^j^^  ^^^^^ jg^  ^^      „ 

Average  weight  per  yard  62  and  64  lbs. 

Steel— On  road 98.50  miles. 

Average  weight  per  yard 60  lbs.     . 

Ties — Average  number  per  mile 3,000. 

Number  laid  during  the  year 168,937. 

Ballasted— On  whole  line  .' 262.60  miles. 

In  Ohio 110.31      " 

With  gravel,  cinders  and  stone. 

BRIDGES,   TRESTLES,    ETC.,    IN   OHIO. 


Bridges — Wood 1 ;  greatest  age  8  years  ;  aggregate  length 188  ft. 

Iron   6;  "  8      "     ;  "  1,551  ft.  8  in. 


Total 1,740  ft.  8  in. 

Trestles— 164 ;  greatest  age,  8  years ;  greatest  height,  30  ft. ;  greatest  length,  1,131  ft. 
aggregate  length,  10,889  ft.  6  in. 
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Length  of  shortest  span  of  truss,  28  ft. ;  of  longest,  153  ft.  4  in. ;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  15  ft. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  10  inches; 
length  of  ties,  9  ft. 

Number  of  track  stringers,  2  and  3. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Partially. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?  Daily  by  trackmen,  and  monthly  or  oftener  by  Superintend- 
ent of  bridges. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son?   Yes. 


Fencing — Average  and  aggregate  cost. 

Whole  line. 

In  Ohio. 

468.30 

448  00 
20  30 

191.72 

Kind  of  fencing,  as  follows : 

171  42 

20  30 

Length  of  road  unfenced,  and  the  reason  therefor:    8.95  miles  through  towns  not  re- 
quiring fence  (or  17.90  miles  fence). 


CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 

North  Western  Ohio  Railroad  at  Tiffin. 

I.,  B.  and  Western  Railway,  Ohio  Division,  at  TiflBn. 

Ohio  Central  Railroad  at  Fostoria. 

Columbus  and  Toledo  Railroad  at  Fostoria. 

Lake  Erie  and  Western  Railway  at  Fostoria. 

Dayton  and  Michigan  Railroad  at  Deshler. 

Toledo,  Delphos  and  Burlington  Railroad  at  Holgate. 

Wabash,  St.  Louis  and  Pacific  Railwa  yat  Defiance. 

In  Ohio. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection 126 

"  "  "        over  railroad 2 

"  "  "        under  railroad 5 

"  highway  bridges  18  feet  above  track 2 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS   AND  TELEGRAPH. 


TELEGRAPH   LINE. 


Miles  on  line  of  road  operated 271 ;  in  Ohio,  110.31 

Miles  of  same  owned  by  railroad  company 271;         "         110.31 
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STATIONS. 

Passenger  and  freight  (number)  48;  in  Ohio,  20 

Number  with  telegraph  communication 34;         "         15 

Number  of  same  operated  by  raih-oad  company 34;         "        15 

ROLLING  STOCK. 

Equipment  owned  by  B.  &  O.  R.  R.  Co.,  except  364  freight  cars. 

Number  of  locomotives  equipped  with  train  brakes,  20. 

Kind  of  brake:     Loughridge  air  brakes. 

Number  of  cars  equipped  with  train  brakes:  all  passenger,  baggage,  express  and  mail. 

Kind  :     Loughridge  air  brake. 

Number  of  passenger  cars  with  "Miller  Platform"  :  none — but  all  are  equipped  with 

the  Janney  coupler  and  platform. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains ; 

Movable  wooden  bridges  secured  by  a  chain,  between  cars  not  equipped  with 

Janney  platform. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers ;     Baker's 

patent  heaters  and  wood  stoves  with  door-locks. 
Means  of  lighting  same :     Mineral  sperm  oil  and  candles. 

SPEED   OF  TRAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation,  "  15  " 

Freight  trains,  "  12  " 

EMPLOYES. 

General  Manager 1 

Master  of  Transportation  1 

Road 1 

Assistant  Master  of  Road  1 

"                   "      Machinery 5 

Telegraph  operators 34 

Engineers 76 

Baggagemen   14 

Flagmen,  switch-tenders  and  watchmen 49 

Laborers 241 

Clerks 67 

Train  dispatchers 4 

Firemen  ■. 76 

Wipers 16 

Mechanics 263 

Conductors 30 

Brakemen  60 

Station  agents 37 
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Section  men 

Other  employes 


427 
91 


Total  number  employed  by  company  in  operating  line 1490 

Proportion  for  Ohio 604 


EXPRESS    AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     B.  &  O.  R.  li.  runs  its  own  express. 
AVERAGE   LIFE   OF   LOCOMOTIVES,   CARS,    RAILS,   TIES,   BRIDGES,   Etc. 


Equipment  and  superstructure. 

Average 
life  in 
years. 

Equipment  and  superstructure, 

Average 
life  in 
years. 

7 
3 

6 

Rails...  <    Steel.    Not  used  long  enough 

15 

8 

Bl                 ^ 

8 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 

Trestles  in  Ohio— Length  filled  and  converted  into  embankment,  1600  feet. 
Fencing  in  Ohio— Miles  of  single  fence  built  (average  cost  per  rod,  f  1.10),  2J  miles  in 

Ohio. 
Ballasting— Miles  of  main  track  re-ballasted  with  stone  1  mile  ;  gravel,  4  miles ;  in 

Ohio,  all. 
Rail  laid— Steel,  60  lbs.  per  yard— miles  of  track,  77.87 ;  in  Ohio,  20  miles. 

Train  mileage — Passenger 482,414 

Freight 857,535 

Construction Not  kept. 

Total  1,339,949 

Car  mileage — Passenger 1,628,255 

Express,  baggage  and  mail 792,767 

Freight— loaded 15,981,875 

Freight— empty 5,156,561 

Total  23,559,458 

Fuel  consumed— Wood,  817  cords ;  coal,  87,468  tons.    Total  cost $100,597  46 

Losses,  etc.,  paid — For  animals  killed  in  Ohio: 

Six  cattle $84  00 

Thirteen  sheep 51  00 

Total  $135  00 
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TRANSPORTATION. 

Passengers — Number  carried 224,409 

Average  number  of  miles  traveled  by  each  85.2 

Total  mileage,  or  number  carried  one  mile 19,119,(547 

Average  amount  received  for  each $1  50 

Average  amount  ptr  mile  received  for  each 1.76  cts. 

Freight— Tons  carried,  local 123,309 

Tons  carried,  through .527,091 


Total  650,400 

Articles  transported : 

Coal 

Stone,  lime,  sand,  etc 

Petroleum 

Ores 

Pig  and  bloom  iron 

Manufactured  iron  

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products  

Manufactures,  including  agricultural  implements 

Merchandise 

Miscellaneous 


Total  tonnage  yielding  revenue 
Supplies  for  company's  use .• 


Tons. 

Per  cent. 

66,951 

08.92 

7,318 

00.98 

1,185 

00.16 

2,331 

00.31 

20,931 

02.79 

5,399 

00.72 

89,996 

11.99 

234,927 

31.30 

41,297 

05.50 

44,788 

05.97 

25,972 

03.46 

26,420 

03.52 

182,935 

24.38 

750,450 

100 

Not  kept. 

EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 


■transportation $336,774  68 

Freight  transportation 1,208,657  82 

Mail  service 58,511  07 

Total  earnings  of  line  operated  included  in  this  report 81,603,943  57 


OPERATING   E.XPENSES. 

Maintenance  of  way  and  structures $316,587  44 

Maintenance  of  cars 136,607  21 

Motive  power 151,744  19 

Conducting  transportation  4.59,422  10 
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General  expenses: 

Taxes  in  Ohio $20,243  17 

Indiana S20,817  07 

Illinois 12,292  82 

— 33,109  89 

Other  general  expenses  of  operating 56,220  87 


$109,573  93 


Total  operating  expenses,  being  82.33  per  cent,  of  earnings $1,173,934  87 

Net  earnings  of  271  miles  operated  430,008  70 

Net  income  over  operating  expenses  and  rents  paid 430,008  70 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER    THAN    EARNINGS. 

Increase  of  floating  debt $262,704  92 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND   RENTAL.S. 

Construction  of  new  work $258,320  60 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 


LIAIilLITIES. 

Sterling  debt  (due  1927),  £1,600,000,  f?  $4.84 $7,744,000  00 

Floating  debt 3,685,148  93 

Stock  1,503,450  00 


$12,932,598  93 


Cost  of  road $12,036,889  53 

Rolling  power 180,960  72 

Sinking  fund 

ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


Date.     Name  of  person.    Occupation. 


Geo.  Johnson.... 
G.M.  Williams.., 
A.T.Sanderson. 
Wm.  Foster 


Mrs.  Fulmer...  , 
Mrs.  Halzil j 


Wm.  Blair 

H.  H.  Sewer.... 

John  liyan 

A.  Black 

D.  M.  Copper.. 
Fred.  Parker.. 


Fireman.... 

Citizen 

Laborer 

Brakeraan  . 


Cause  of  accident. 


Clamp  of  derrick  car  fell 

Getting  nn  train  in  motion 

Engine  thrown  from  track;  run  over  cow 
Fell  from  train  :  run  over;  intoxicated... 

Driving  across  track 


Collision 

Getting  on  train  in  motion.. 
Fell  f-om  train ;  run  over... 
Coupling 


Getting  on  train  in  motion  . 


Character  of 
injury. 


2  fing's  cut  off. 
Foot  injured. 
Killed. 
Both  legsinj'd. 


Hatid  injured. 
Killed. 
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ASSVAL     REPOBT. 
SUMMARY  OF  ACCIDENTS. 


PBRSON'S    KILLED — CAUSES. 

Employes — Falling  or  thrown  from  engine  or  train  1 

Collisions,  and  standing  on  platform  of  car  during  same 1 

Engine  or  train  leaving  or  thrown  from  track 1 

Others — Getting  on  or  off  engine  or  train  in  motion 2 

Riding  or  driving  across  track 3 

Total 8 

PERSONS   INJURED — CAUSES. 

Emploj'es — Getting  on  or  off  engine  or  train  in  motion 1 

Coupling,  or  caught  between  cars  and  engine 2 

Falling  or  thrown  from  engine  or  train 1 

Miscellaneous 1 

Total 5 

RECAPITULATION. 

Killed — Employes — from  causes  beyond  their  control 3 

Others — at  stations  and  highway  crossings 3 

stealing  rides 1 

trespassing  on  track,  etc 1 

5 

Total  killed 8 

Injured — Employes — from  causes  beyond  their  control 1 

misconduct  or  want  of  caution  4 

Total  injured 5 

TRAIN  ACCIDENTS— ENTIRE  LINE. 


^ 

a 

Date. 

1880. 

1 

2 

July    9 
13 

3 
4 

31 
Aug.  12 

5 
6 

7 
8 
9 

Sept.    5 
8 
10 
13 

Oct.    15 

1881. 

10 

Jan.   24 

11 

12 

Feb.  2.i 

28 

Cause  of  accident. 


Effect  of  accident. 


Hamllu 

Tiffiu 

Sherwood  .; 

Bloomdale 

Holgate 

White's  Mills 

benance 

Fostoria 

Deshler 

Tiffin 

Chicago  Junction 
Chicago  Junction 


Freight |  Cattle  on  track 

Door  of  side  dump  car  being 
open,  threw  cars  of  passing 
train  off  track 

Misplaced  switch 

Cattle  on  track 


Cattle  on  track 

Falling  mass 

Collision;  train  broke  iu  two. 

Broken  axle , 

(.battle  on  track , 


Collision ;  rear . 


Collision  ;  butting  . 
Misplrtced  switch.... 


5  box  cars  damaged. 


5  cars  damaged. 

6  cars  damaged. 

1  engine   and  7  a 

damaged. 
6  cais  damaged, 
3  cars  damaged. 
5  cars  damaged. 
1  car  damaged. 
1  engine  damaged. 


1  engine   and    1    car 
d(  maged. 

2  engines  damaged. 
1  engine  and  1  car 
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SUMMARY  OF  TRAIN  ACCIDENTS. 

Number : 

Accidents  causing  derailment  of  trains 8 

Accidents  not  resulting  in  derailment  of  train 1 

Collisions — butting 1 

rear 2 

Total  accidents  12 

Causes  of  accidents  effecting  derailment  of  trains : 

Cattle  on  track  4 

Falling  mass 1 

Misplaced  switch  (purposely)  2 

Other  causes  1 

Total 8 

Causes  of  collisions : 

Cars  on  main  track 1 

Train  breaking  in  two 1 

Other  causes  1 

Total 3 

Causes  of  accidents  not  resulting  in  derailment  of  trains : 

Broken  axle I 

Total 1 

Total  derailments 8 

Total  collisions 3 

Total  accidents 12 


State  of  Ohio,  County  of  Licking,  ss. : 

B.  Dunham,  General  Manager  'of  the  Baltimore  and  Ohio  Railroad  Company, 
operating  the  Baltimore  and  Ohio  and  Chicago  Railroad,  being  duly  sworn,  deposes 
and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the  proper 
officers  and  agents  of  this  company,  and  having  carefully  examined  the  same, 
declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and  affairs  of 
said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge 
and  belief. 

(Signed) 

B.  Dunham, 

[seal  op  k.  r.]  Getieral  Mduager. 

Subscribed  and  sworn  to  before  me,  this  8th  day  of  November,  A.  D.  1881. 

Edward  Kibler, 
[seal.]  Notary  Public,  Licking  County,  Ohio. 


BALTIMORE  SHORT  LINE  RAILWAY  COMPANY. 


Name  of  road  :  Baltimore  Short  Line  Railway. 

By  whom  owned :  Baltimore  Short  Line  Railway  Company. 

By  whom  operated :  Receiver  of  Marietta  and  Cincinnati  Railroad  Company,  as 
organized. 

By  what  authority:  Lease  to  Marietta  and  Cincinnati  Railroad  Company,  as 
reorganized. 

Name  of  company  making  this  report:   Baltimore  Short  Line  Railway  Company. 

General  office  at  Cincinnati,  Ohio. 

Principal  office  in  Ohio  at  Athens,  Ohio. 

Address  correspondence  relating  to  this  report  to  Charles  F.  Low,  Secretary,  at 
Cincinnati,  Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Office. 


Address. 


Salary. 


John  Waddle  ... 
Charles  F.  Low.. 
Wm.  E.  Jones... 


Total  salary 


President 

Secretary 

Treasurer  and  Registrar . 


Cincinnati,  0  . 
Cincinnati,  O  . 
Cincinnati,  0  . 


$.500  00 


S500  00 


DIRECTORS. 


Name. 

Residence. 

Name.                     Residence. 

John  Waddle 

Wm.  T.  McClintick 

Chillicothe,  0. 
Chillicolhe,  0. 
Cincinnati,  0. 
Baltimore,  Md. 

George  Dana '  Belpre,  0. 

D.  B.  Stewart |  Athens,  0. 

R.  De  Steigner Athens,  0. 

CAPITAL  STOCK. 


CAP1T.\L   STOCK    AUTHORIZED    I5Y    LAW. 


Amount— common SI,250,000  00 

Number  of  shares — common 25,000 

Par  value  of  each — common 50  00 
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CAPITAL   STOCK    AUTHORIZED    BY    VOTE   OF   COMPANY. 

Amount— common  1,250,000  00 

Amount  subscribed — common 1,244,850  00 

Total  paid  in  capital  stock — common  1,244,490  00 

Average  amouut  paid  in  per  mile  of  single  mile  track  (30.33  miles) 

Proportion  of  same  for  Ohio (        All        ) 


§41,031  65 


CAPITAL   STOCK   ISSUED,    AND   ON   WHAT   ACCOUNT,   AS   FOLLOWS: 


On  what  account. 


Amount 
of  common. 


For  subscriptions  paid  in  cash.. 


81,244,850 


Stockholders,  residents  of  Ohio,  7. 

Amount  of  stock  held  by  them  June  30,  1881 

Agents  authorized  to  transfer  stock :  General  office,  Cincinnati,  Ohio. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  2. 

FUNDED  DEBT. 


$1,550  00 


1.  Kind  of  bond 
or  obligations. 

o 

CO    3 

3.    Date  of 
issue. 

=1 

a 

a 

01  *i 

K.   Amount 
of  author- 
ized issue. 

7.   Amount 
actually 
issued. 

First  mortgage... 

Mortgage 

Dec.  1874 

Dec.  1904 

7 

$750,000  00 

$750,000  00 

Average  amount  per  mile  of  single  main  track  (30.33  miles)...  $24,727  99 


State  of  Ohio,  County  of  Hamilton,  ss.  ; 

John  Waddle,  President  of  the  Baltimore  Short  Line  Railway  Company,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared 
by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  examined 
the  same,  declares  them  to  be  a  true,  full  and  correct  statement,  as  far  as  the  same 
purports  to  be  made,  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth 
day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  John   Waddle. 

[seal  of  r.  r.] 
Subscribed  and  sworn  to  before  me,  this  27lh  day  of  October,  A.  D.  1881. 

Willis  H.  Wiggins, 
[seal]  Notary  Public,  Hamilton  County,  Ohio. 

38  R.R.C. 


BELLAIRE  AND  SOUTHWESTERN  RAILWAY  COMPANY 


Name  of  road  :  Bellaire  and  Southwestern  Railwaj'. 

By  whom  owned :  Bellaire  and  Southwestern  Railway  Company. 

By  whom  operated:  Bellaire  and  Southwestern  Railway  Company. 

Name  of  company  making  this  report:  Bellaire  and  Southwestern  Railwaj'  Com- 
pany. 

General  office  at  AVoodsfield,  Ohio. 

Principal  office  in  Ohio  at  Woodsfield,  Ohio. 

Address  correspondence  relating  to  this  report  to  M.  Hoeffler,  Secretary,  at 
Woodsfield,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Detailed  statement  of  organization,  construction,  etc.,  has  been  made  in  previous 
report. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salaries. 


S.  L.  Mooney 

Wm.  M.  Armstrong. 

M.  Hoeffler 

W.  C.  Mooney 

S.  J.  Cochran 

W.  T.  Morris 

A.  H.  Caldwell 

Wm.  M.  Armstrong. 

Henry  Miller 

T.  A.  Welsh..,. 


I  resident 

Vice  President 

Secretary  

Treasurer  

General  Freight  Agent 


}■  Executive  Committee.. 


Woodsfield,© 

Armstrong's  Mills . 
Woodsfield,  O 


$2,000 

(ieo 


Bellaire , 

Woodsfield,  0 

AUedonia,  O 

Armstrong's  Mills,  O.. 

Beallsville,  O 

Armstrong's  Mills,  0., 


1,020 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Woodsfield  

Lewisville 

W  T    Morris         .    . 

A.  H.  Caldwell  

M    Hoeffler  

C   Weber 

T.  A.  Welsh 

\   B  Covert             .... 

11             II 

Beallsville 

Woodsfield. 
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CAPITAL  STOCK. 

CAPITAL   STOCK    AUTHORIZED    BY   LAW. 

Amount — common $500,000  00 

Number  of  shares — common 10,000 

Par  value  of  each — common foO 

CAPITAL  STOCK   AUTHORIZED    BY    VOTE   OF   COMPANY. 

Amount — common  $600,000  00 

Amount  subscribed — common 234,700  00 

Tot?  1  paid  in  capital  stock— common 167,498  85 

Increase  since  June  30,  1880 — common 317  18 

Average  amount  paid  in  per  mile  of  single  main  track  (42  miles) 3,988  06 

Proportion  of  same  for  Ohio  (42  miles) , All. 

CAPITAL  STOCK   ISSUED,    AND   ON    WHAT   ACCOUNT,   AS   FOLLOWS: 


On  what  account. 


Amount 
of  common. 


For  subscription  paid  in  municipal,  county  or  town  bonds.. 

For  subscriptions  paid  in  cash 

For  services  rendered 

For  original  construction 


Total . 


$124,200  00 
5,650  00 

8,250b6 


$138,100  00 


Stockholders,  residents  of  Ohio  (number) 898 

Amount  of  stock  held  by  them  June  30,  1881 $137,250  00 

Agents  authorized  to  transfer  stock :     M.  Hoeflier,  Woodsfield,  0. 
Number  of  shares  transferred  within  the  year  at  such  agencies 120 

FUNDED  DEBT. 


1.  Kind  of 
bond  or  obli- 
gations. 

2.  If  and  how  secured. 

3.  Date  of 

Issue. 

4.  When  due. 

6.  Amount  of 

authorized 

issue. 

7.  Amount 
actually  issued. 

1st  mortgage.. 
2d 

Road  and  equipment. 

July  1, 1879... 
Apr.  1, 1880... 

July  1,1899... 
Apr.  1,1890... 

6 
6 

$250,000  00 
76,000  00 

SJSO.tlOO  00 
7.5,000  00 

S325,000  00 

Average  amount  per  mile  of  single  main  track  (42  miles) $7,735  71 

Increase  since  June  30,  1880 75,000  00 
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OTHER   INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $9,916  00 

All  other  debts,  current  credit  balances,  etc 4,626  00 

Total  unfunded  debt $14,542  00 

Cash  securities,  debit  balances,  etc.,  available  to  payment 14,542  00 

Decrease  since  June  30,  1880 1,095  24 

Total  of  paid  in  stock  and  debt $492,498  85 

Total  average  amount  per  mile i?ll,726  16 

Proportion  of  same  tor  Ohio All. 

COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


5.22 


m  i-  (U 

oj  o3  d 

b   0^  3 

^n  9  iitao 

gja  1=2 

Q.  ^  ii  — r 


O.'S.-H 

in 


Right  of  way 

Civil  engineering 

Grading  and  masonry  

Bridges 

Timber  and  ties 

Superstructure  (included  in  5th  and  7th  items. 

Iron  rails,  chairs  and  spikes 

Fencing 

Passenger  and  freight  stations 

Engine  and  car  houses 

Machine  shops,  machinery  and  fixtures 

Interest  and  discount 

Contingent  expenses 


$10,421  87 
33,835  71 

233,856  28 

8,655  59 

20,344  06 

86,340  33 

262  14 

1,460  00 

1,037  00 

500  00 

17,392  30 

9,930  55 


Total  expenditures  for  construction $424,055 


$35  00 


$10,421  b7 
33,890  71 

233.856  28 
8,655  59 
20,794  06 

86,340  33 

262  14 

1,460  00 

1,037  00 

500  00 

17,392  30 

9,930  55 


$485  00 


$424,540  83 


BOAD    ACQUIRED    BY    PURCHASE. 

Total  expended  for  construction  and  purchase $424,540  83 

Average  cost  per  mile  of  road  constructed  (single  main  track,  42  miles)..       10,108  12 
Average  cost  per  mile  of  road  owned  by  company  (single  main  track,  42 

miles),  all  in  Ohio 10,108  12 

COST   OF   EQUIPMENT   OWNED   BY  .COMPANY. 

Locomotives,  3 $17,000  00 

First  class  passenger  cars,  1 2,200  00 

Second  class  passenger  cars,  1 2,000  00 

Box  freight  cars,  4 2,100  00 

Platform  cars,  23 5,.520  00 

Mail  and  express  baggage  cars,  1  1,800  00 
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Hand  cars,  8  450  00 

Caboose  cars,  1 450  00 

All  other  rolling  stock,  tools,  machinery,  etc 202  00 

Total  cost  of  railroad  equipment  owned  by  company $32,472  00 

Additions  within  the  year  ending  June  30,  1881 267  00 

Average  amount  per  mile  (of  single  main  track,  42  miles) 773  14 

Proportion  for  Ohio,  42  miles.  All. 

Total  for  road  and  equipment 457,012  83 

Total  average  amount  per  mile  (of  single  main  track,  42  miles) 10,881  25 

Proportion  of  same  for  Ohio,  42  miles.  All. 

CHARACTERISTICS,  Etc. 

PROPOSED   LINES. 

From  Woodsfield  via  Summerfield  to  Caldwell — 33  miles. 
Proposed  gauge,  36  inches. 

LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Bellaire  to  Woodsfield 42.00  miles.  All. 

Aggregate  of  sidings  and  other  tracks 1.32      "  1.32  miles. 

Total  length  laid  with  rail  computed  as  single  track...     43.32  miles.      43.32  miles. 
Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

27.50 
14.50 

1.07 
0.25 

28.5'7 

14.25 

Totals 

42.00 

1.32 

43.32 

GAUGE,   GRADE,   CURVATURE,   RAILS,    ETC. 

Gauge 8  feet. 

Grade — Maximum,  per  mile 132  feet. 

Longest  maximum  21,000  feet. 

Aggregate  length  of  maximum 57,300    " 

Curvature — Shortest  radius  410    " 

Aggregate  length  of  shortest  radius 30,380    " 

Aggregate  length  of  all  radii 107,423    " 

Aggregate  length  of  tangent  21.29  miles. 

Rail — Iron — On  road 42  miles. 

Average  weight  per  yard  35  lbs. 

Ties — Average  number  per  mile 2,750. 

Ballasted — On  whole  line 42  miles. 

In  Ohio 42      " 

With  rock  and  gravel. 
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Bridges — Wood 

Combination.. 


BRIDGES,   TKK.STLES,    ETC.,   IN   OHIO. 

greatest  age 3  years;  aggregate  lengtli 1,564  feet. 


1: 


120 


Total 1,684  feet. 

Trestles— 39 ;  greatest  age,  3  years ;  greatest  height,  45  feet ;  greatest  length,  500  ft.; 
aggregate  length,  1,856  feet. 
Length  of  shortest  span  of  truss,  30  ft. ;  of  longest,  125  ft. ;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  20  ft. 
Greatest  space  between  cross  ties  upon  bridges  and   trestles,  9  inches; 

length  of  ties,  7  feet. 
Number  of  track  stringers,  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    No. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 
How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes,  by  road  master. 
Tunnels— Wood,  1 ;  length,  196  feet. 

Fencing— Average  and  aggregate  cost.  Whole  line.    In  Ohio. 

Number  miles  fencing,  computed  as  single  line  30  30 

Kind  of  fencing,  as  follows : 

Post  and  board,  mostly  built  by  landowners. 
Average  cost  of  fencing,  $2,400. 
Average  cost  of  same  per  rod,  $1.50. 
Length  of  road  unfenced,  and  the  reason  therefor:   Not  known. 


CROSSINGS. 

Number  of  crossings  of  highways  at  grade  in  the  State  without  protection 8 

"                 "                       "        over  railroad 3 

"                  "                        "         under  railroad 1 

Number  highway  brides  18  feet  above  track 3 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Do  not  cross  any  rail- 
road. 


STATIONS. 


Passenger  and  freight,  in  Ohio 


ROLLING  STOCK. 


Locomotives 

Express  and  baggage  cars 

Passenger  cars 

Freight  cars 

Other  cars 

Number  of  locomotives  equipped  with  train  brakes,  3 
Kind  of  brake :  Eames'  Vacuum. 


Owned  by  company  reporting 36,000  00 


12,000  00 
14,000  00 
10,000  00 
8,500  00 
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Number  of  cars  equipped  with  train  brakes,  4. 

Kind :  Eames'  Vacuum. 

Number  of  passenger  cars  with  "Miller  Platform",  ncne. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Wooden  platform  secured  by  chain. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?    Yes.    • 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Stoves  well 

secured,  heated  with  coal. 
Means  of  lighting  same  :  Candles. 


SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops  14  miles  per  hour. 

Mail  and  accommodation,  10  " 

Freight  trains,  10  " 

EiMPLOYES. 

Superintendents 2 

Engineers 3 

Baggagemen  1 

Laborers 8 

Clerks 1 

Firemen 3 

Wipers 2 

Mechanics 5 

Conductors 2 

Brakemen 4 

Station  Agents 12 

Section  men  40 

Other  employes 4 

Total  number  employed  by  company  in  operating  line 87  . 

Proportion  for  Ohio 87 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


Locomotives . 


("Passenger  . 


If. 


reight.. 


Box  ... 
Stock.. 
Coal ... 
Flat  ... 


Average 
life  ill 
years. 


Equipment  and  superstructure. 


Rails — Iron 

Joint  fastenings 

Frogs 

Ties— Oak 

[  Wooden  . 
Bridges  i  Trestle."... 

[  Piling  .... 
Fence  posts 


Average 
life  in 
Years. 
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EXPRESS    AND   TRAX8PORTATI0N   COMPANIES. 

Express  companies  run  on  this  road  :  Adams  Express  Co. 

Terms;  Twenty-five  dollars  per  month,  and  five  cents  per  hundred  weight  in  addi- 
tion to  first  class  rates. 

RATES  OF  TRA>:SPORTATION. 

PASSENGERS. 

Highest.  Lowest.        Average. 
Fare  charged  per  mile — 

For  distances  less  than  8  miles 03.75  Os.  03.65  Ctg.  03.70  Cta. 

For  distances  over  8  miles— 1st  class 3.00  2.50  2.75 

Excursion 2.00  1.20  1.60 

Amount  charged  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on  your 
road :  No  sleeping  cars. 

FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

Highest.  Lowest.        Average. 

First  class 0.59  Cis.  0.47  Cts.    0.53  Os. 

Second  class : 0.54  0.42  0.48 

Third  class 0.32  0.18  0  20 

Special  class 0.10  0.10  0.10 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

Fh-stclass 5.41  5.00  5.20 

Second  class 4.58  4.16  4.37 

Third  class 3.75  2.91  3.33 

Special  class 0.83  0.83  0.83 

Rate  per  ton  jier  mile  on  freight  carried  more  than  30  miles : 

First  class 4.76  4.46  4.61 

Second  class 3.57  2.97  2.77 

Third  class  2.38  2.08  2.23 

Special  class 0.59  0.59  0.59 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 1.85  1.85  1.85 

Carried  less  than  ten  miles  4.32  4.32  4,32 

Limestone — Carried  ten  miles  or  more 2.38  2.38  2.38 

Carried  less  than  ten  miles 4.93  4.93  4.93 

Undressed  stone  or  lumber — Carried  10  miles  or  more    3.17  2.11  2  64 

Carried  less  than  10  miles    5.77  5.77  5.77 

Rate  per  100  lbs.  for  loading: 

First  class 0.93  0.93  0.93 

Second  class 0.93  0.93  0.93 

Third  class 0.45  0.45  0.45 

Special  class.... 0.25  0.25  0.25 
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Eate  per  100  lbs.  for  unloading : 

First  class 0.93  0.93  0.9J 

Second  class 0.93  0.98  0.93 

Third  class 0.45  0.45  0.45 

Special  class 0.25  0.25  0.25 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 

Ballasting — Miles  of  main  track  ballasted  with  rock  and  gravel,  10. 

Train  mileage — Pa.ssenger 27,544 

Freight 27,142 

Mixed 28,5.52 

Construction 15,600 


Total 

Car  mileage — Passenger 

Express  and  baggage.... 

Freight — loaded 

Freight— empty 

Caboose 

Construction  and  other.. 


Total  

Fuel  consumed — Wood,  52  cords;  coal,  1,260  tons. 

Losses,  etc.,  paid — On  goods  and  baggage  

For  injuries  in  Ohio,  fatal  and  non-fatal : 

To  passengers 

To  employes 


Total  

For  animals  killed  in  Ohio: 

Three  cattle 

Eight  sheep 

One  hog 


79,716 
26,292 
105,168 
85,056 
6,820 
9,214 


«586  45 
19  00 


$57  50 

17  50 

3  00 


Total 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons. 


98,838 


262,866 

§1,836  50 

21  55 


$72  00 


$77  00 
5,000  00 


TRANSPORTATION. 


86,803 

4,177 


Passengers — Number  carried,  local 

through  

Total  40,980 

Average  number  carried  in  each  car  per  trip 24 

Average  number  of  miles  traveled  by  each 14.62 

Total  mileage,  or  number  carried  one  mile 607,140 

Average  amount  received  for  each 44.41  cents. 

Average  amount  per  7ni7e  received  for  each 8     '• 
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Freight — Tons  carried,  local 4,500 

through  6,016 


Total  10,516 

Average  tons  in  each  loaded  car  per  trip 7 

Total  movement,  or  tons  carried  one  mile 383,172 

Average  amount  received  for  each  ton $1  69.55 

Average  amount  per  mile  received  for  each  ton  4.84  cent*. 

Average  amount  received  for  each  ton  through  freight $1  80 

Average  amount  received  for  each  ton  local  freight SI  55.50 

Articles  transported :     We  keep  no  classified  account  of  tonnage. 

Total  tonnage  yielding  revenue 10,516 

Supplies  for  company's  use 240 

EARNINGS,  OPERATING  EXPENSES,  Etc.,   FOR  YEAR   ENDING  JUNE  30. 


er  transportation — local  $13,006  04 

through  5,221  25 


Total  $18,227  29 

Freight  transportation — local $7,001  12 

through  10,829  80 


Total $17,829  92 

Mail  service 1,835  31 

Express  service  436  86 

Other  sources 681  34 


Total  earnings  of  line  operated  included  in  this  report $89,008  72 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structure $14,024  69 

Maintenance  of  cars 1,824  09 

Motive  power 6,012  58 

Conducting  transportation  4,493  42 

General  expenses : 

Taxes  in  Ohio 957  90 

Salaries 2,974  98 

Other  general  expenses  of  operating 2,503  22 


Total  operating  expenses,  being  84.06  per  cent,  of  earnings 132,790  88 

Net  earnings  of  42  miles  operated  6,217  84 

Net  income  over  operating  expenses  and  rents  paid 6,217  84 

Percentage  of  same  to  capital  stock  and  debt 1.24 

Percentage  of  to  total  means  applied  to  construction,  etc 1.24 
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Per  mile  of  earnings,  $928.78;  proportion  for  Ohio. 

"  operating  expenses 

"  net  earnings 


All. 

$780  73 

148  05 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital^tock.   $167,498  85 

Bond  account 277,557  07 

Income  account 39,008  72 


§484,064  64 


Cost  of  road $457,012  83 

Due  from  sundry  accounts 14,051  81 

Material  and  supply  on  hand 1,000  00 

Real  estate 12,000  00 


$484,064  64 


ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


No. 

Date. 

Name  of 
person. 

Occupation. 

Cause  of  accident. 

Character  of  injury. 

1 

Oct.  14... 

Vic.  Burton  ... 

Brakemau... 

Fell   between   cars,   while 

State  of  Ohio,  County  of  Monroe,  ss. : 

Samuel  L.  Mooney,  President  of  the  Bellaire  and  Southwestern  Railway  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  afiuirs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  '  S.  L.  Mooney, 

[seal  of  e.  e.]  Pres't  B.  &  S.  R'y  Co. 

Subscribed  and  sworn  to  before  me,  this  29th  day  of  September,  A.D.  1881. 

W.  E.  Malloey, 
[seal.]  Notary  Public,  Monroe  County,  0. 


BOWLING  GREEN  RAILROAD  COMPANY,  HEIRS  OF  M.  T. 
WIGGINS,  LESSEE. 


Name  of  road:     Bowling  Green  Railroad. 

By  whom  owned  :     Bowling  Green  Railroad  Company. 

By  whom  operated  :  By  heirs  of  M.  T.  Wiggins,  Lessee  from  said  Railroad 
Company. 

By  what  authority  :     Lease  for  99  years. 

Name  of  person  making  this  report :  Wm.  A.  Wiggins,  General  Manager 
Bowling  Green  Railroad  Company. 

General  office  at  Bowling  Green,  Wood  county,  Ohio. 

Principal  office  in  Ohio  at  same  place. 

Address  correspondence  relating  to  this  report  to  Wm.  A.  Wiggins,  General 
Manager,  at  Bowling  Green,  Wood  county,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  original  charter  is  not  under  the  control  of  the  les.?ee  making 
this  report,  but  such  facts  as  are  within  his  knowledge  are  herewith 
submitted. 

"  The  Bowling  Green  Railroad  Company "  was  organized  in  the 
spring  of  the  year  1874,  and  the  Bowling  Green  Railroad  was  con- 
structed by  said  company  in  the  summer  and  fall  ensuing.  Second- 
hand/ai  rail,  and  second-hand  engine  and  other  equipments,  purchased 
from  the  CarroUton  and  Oneida  Railroad  Company,  being  used  in  its 
construction  and  equipment. 

The  road  was  operated  by  said  companj'  until  the  latter  part  of 
December,  1875,  when  Mark  T.  Wiggins  bought  of  said  company  all  of 
the  equipments  and  fixtures  pertaining  to  the  said  road,  and  leased  the 
road-bed,  franchises,  and  all  rights  of  said  company  belonging  to  the 
same,  for  the  term  of  ninety-nine  years,  renewable  forever,  paying  said 
company  therefor  the  sum  of  ten  thousand  dollars  (S  10,000.00). 

Said  road  has  been  oj^erated  by  said  Wiggins  and  his  legal  repre- 
sentatives since  the  date  of  his  said  lease,  until  the  present.  Mark  T. 
Wiggins  having  died  on  the  3d  day  of  July,  1880,  the  road  has  since 
that  time  been,  and  is  now,  operated  by  his  widow  and  two  sons,  Howard 
B.  and  Wm.  A.  Wiggins,  by  virtue  and  under  the  authority  of  an 
assignment  of  said  lease  made  to  them  by  said  M.  T.  Wiggins,  shortly 
before  his  death. 
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In  the  summer  of  1877  the  flat  rail  was  replaced  with  new  T  rail, 
purchased  of  the  Columbus  Rolling  Mill  Company,  at  a  cost  of  over 
$13,000.  New  rolling  stock  has  been  supplied,  road-bed  ballasted  and 
otherwise  improved,  all  of  which  supplies  and  improvements  have  been 
paid  for,  so  that  the  said  road  is  in  good  order  and  well  equipped  for  its 
business,  and. practically  out  of  debt.  Is  run  more  as  a  private  enter- 
prise than  a  public  concern.  Is  managed  and  conducted  by  the  lafesees 
in  person,  who  share  eiiually  in  the  surplus  earnings. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 

Wm.  A.  Wiggins,  General  Manager,  Bowling  Green,  Ohio.    Salary,  share  in  profit. 
Howard  B.  Wiggins,  Chief  Engineer,  Bowling  Green,  Ohio.    Salary,  share  in  profit. 

CAPITAL  STOCK. 


Lessee  none  to  report. 
Lessee  none  to  report. 


FUNDED  DEBT. 


INDEBTEDNESS— LESSEE. 


Contracted  for  construotion,  equipment  or  real  estate,  balance  last  report...      $2,2C0 

Decrease  since  June  30,  1£80 2,200 

Total  net  debt  liabilities,  none. 

COST  OF  ROAD  EQXTIPMENT,  Etc. 


Construction  account. 


*^  a 

rv  (U  o 


Right  of  way  (included  in  purchase) 

Civil  engineering  (included  in  purchase)  . 

Grading  and  masonry  (by  lessee,  1880) 

Bridges  (by  lessee,  1880)  

Timber  and  ties  (by  lessee,  1880)  

Superstructure  (1875) 

Iron  rails,  chairs  and  spikes  (187.5) 

Passenger  and  freight  stations  (repairs)  .... 

Engine  and  car  houses 

Other  buildings  and  fixtures  (turn  tables) . 

Telegraph  (in  place  of  telephone) 

Contingent  expenses 


poo  00 
200  00 
750  00 
450  00 
13,6.50  00 
.50  00 
300  00 
200  00 
400  00 
.500  00 


$500  00 
""so  00 


200  00 
500  00 


Total  expenditures  for  construction. 


$16,600  00 


$1,230  00 


$100  00 
200  00 

1,250  00 
450  00 
13,680  00 
50  00 
300  00 
200  00 
600  00 

1,000  00 


$17,830  00 
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ROAD   ACQUIRED   BY   PURCHASE  AND   LEASE. 

Bowling  Green  Railroad  Company  (original  cost  unknown), 

purchased  for $10,000  00 

Subsequent  expenditure  for  construction 13,600  00 

Total  expended  for  construction  and  purchase  $23,600  00 

COST   OF   EIJUIPMENT   OWNED   BY   COMPANY. 

Locomotives,  2  (one  included  in  original  purchase) $2,200  00 

Second-class  passenger  cars,  1  (included  in  purchase). 
Baggage  cars,  1  (included  in  purchase). 

CHARACTERISTICS,  Etc. 

LINE  IN  OPER.\TION. 

Length.  lu  Ohio. 

Single  main  track,  Bowling  Green  to  Tontogany 5.5  All. 

Aggregate  of  sidings  and  other  tracks .5 

Total  length  laid  with  rail  computed  as  single  track 6.0 

GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge — Standard. 
Grade — Practically  level. 
Curvature — Line  straight. 

Rail — Iron — On  road 6  miles. 

Average  weight  per  yard 35  lbs. 

Ties — Average  number  per  mile 2,700 

Number  laid  during  the  year 1,.500 

Ballasted — On  whole  line  6  miles. 

With  sand. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges  are  short  wooden  structures,  over  ditches  only,  and  are  from  5  to  15  feet 
long,  and  have  abutments  of  timber  or  stone. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated  and  owned  by  lessee.....' 5.5 

STATIONS. 

Passenger  and  freight 2 

Number  with  telegraph  communication 2 

Number  of  same  operated  by  railroad  company 2 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company?     Yes. 
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ROLLING  STOCK. 

Locomotives 2;  weight,  10  and  18  tons  respectively. 

Express  and  baggage  cars- 1. 

Passenger  cars 1. 

Above  includes  not  owned  by  company  reporting. 
Freight  cars,  as  required,  owned  by  C,  H.  &  D.  R.  R.  Co. 
Othar  cars,  "  "  same. 

Number  of  locomotives  equipped  with  train  brakes,  2. 
Kind  of  brake  :  common. 
Number  of  cars  equipped  with  train  brakes,  2. 
Kind  :  common. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains  : 

Ordinary. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    They  are 

according  to  law. 
Means  of  lighting  same :     Sperm  candles. 

SPEED   OP  TRAINS. 

Express  passenger,  average  rate,  including  stops 20  miles  per  hour. 

Mail  and  accommodation,  20  " 

Freight  trains,  20  " 


EMPLOYES. 


Superintendents  (General  Manager)  . 

Telegraph  operators  

Engineers 

Baggagemen  

Firemen 

Mechanics 

Conductors 

Brakemen 


Station  agents. 
Section  men.... 
Laborers 


Total  number  employed  by  company  in  operating  line 1.3 

Proportion  for  Ohio  All. 

E.XPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :  No  express  office  connected  with  road. 
Packages  are  carried  to  and  from  Tontogany  as  express  freight  by  special 
arrangement  with  consignees  and  consignors. 
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KATES  OF  TRANSPORTATION. 


PASSENGER. 


Highest.      Lowest.      Average. 
Fare  charged  per  mile — For  distances  less  than  8  miles...     4xc  Cts.    4/j-  Cts.    4/j-  Cls. 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

First  class 1|  Cts. 

Second  class 1| 

Third  class If 

Fourth  class 1§ 

Fifth  class If 

Special  class,  per  package,  15  cents  for  whole  line. 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 
Fourth  class — as  above. 


li  CIS Cts. 

li 

H 
U 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Ballasting — Miles  of  main  track  ballasted  with  sand  (repaired),  5.5. 
Fuel  consumed — Wood,  100  cords  ;  coal,  175  tons  ;  total  cost,  $750.00. 

TRANSPORTATION. 


Passengers — Number  carried,  through 

Average  number  of  miles  traveled  by  each  

Total  mileage,  or  number  carried  one  mile 

Average  amount  received  for  each 

Average  amount  per  tnile  received  for  each 

Freight— Tons  carried,  through  (17,884,808  lbs.) 


total. 


20,000 

5.5 

110,000 

25  cents. 

4.54      " 

89,424,808 


EARNINGS,  OPERATING  EXPENSES,  Etc,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation — local  and  thro.igh $5,000  00 

Freight  transportation — local  and  through 4,847  50 

Mail  service 272  00 

Express  service  (packages  as  by  special  arrangement) 240  00 


Total  earnings  of  line  operated  included  in  this  report $10,8.59  60 


OPERATING   EXPENSES. 

Maintenance  of  way  and  structures — Labor,  etc 

Maintenance  of  cars "       

Motive  power "       

Conducting  transportation "       


$600  00 

50  00 

100  00 

550  00 

Total  $1,300  00 
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General  expenses,  as  follows : 

Taxes  in  Ohio $273  00 

Other  general  expenses  of  operating 1,980  00 


Total. 


Total  operating  expenses  being  30  per  cent,  of  earnings $3,553  00 

Net  earnings  of  5.5  miles  operated 6,806  50 

Rentals  paid  (freight  cars,  etc.) 980  GO 

Xet  income  over  operating  expenses  and  rents  paid 5,826  50 

Per  mile  of  earnings $1,883  54;  Proport'n  for  O.  (5.5  miles)  10,859  50 

operating  expenses...       824  18;          "               "            "  4,533  00 

net  earnings 1,059  36;          "               "            "  5,826  50 

CONDENSED  GENERAL  B.ILANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Gross  earnings  year  ending  July  1st $10,3.59  50 

$10,3.59  50 


Indebtedness  paid  in  full Page    6 $2,200  00 

Construction  account  for  year "      7 1,230  00 

Fuel  account  for  year "     15 750  00 

Operating  expenses  (labor,  etc.)  "     17 1,300  00 

Taxes "     17 273  00 

Rentals  (freight  cars,  etc "     17 980  00 

$6,733  00  , 

Surplus  distributed  to  owners — to  balance  3,626  50 

$10,.359  50 


SitLte  of  Ohio,  county  of  Wood,  ss. : 

William  A.  Wiggins,  General  Manager  of  the  Bowling  Green  Railroad,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  ex- 
amined the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  con- 
dition and  afTairs  of  said  company,  on  the  30th  day  of  June,  A.  D.  1881,  to  the  best  of 
his  knowledge  and  belief. 
(Signed) 

W.Ai.  A.  Wiggins, 
[seal  op  r.  r.]  Gen'l  Manager  B.  G.  R.  R. 

Subscribed  and  sworn  to  before  me,  this  19th  day  of  October,  A.  D.  1881. 

D.  W.  H.  Day, 
[seal.]  Xotury  Public,  Wood  county,  Ohio. 

39        R.  R.  C. 


CELINA,    VAN    WERT    AND  STATE  LINE  EXTENSION  C.  AND 
N.  W.  RAILWAY. 


From  June  30,   1880,   to   Mnrch   5,   1881. 
Principal  office :     Van  AVert,  O. 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law : 

Amount— common  $100,000  00 

Capital  stock  authorized  by  vote  of  company — common 2100,000  00 

Amount  subscribed — common 10,650  CO 

Total  paid  in  capital  stock — common 10,650  00 

Average  amount  paid  in  per  mile  of  single  main  track  (10.5  miles)  1,014  28 

Proportion  of  same  for  Ohio  :     All. 

Stockholders,  residents  of  Ohio 13 

Amount  of  stock  held  by  them  June  30,  1881 10,650  00 

FUNDED  DEBT. 
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Eoad  and  equipm'nt 
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$40,000  00 

$23,000  00 

Average  amount  per  mile  of  single  main  track  (10,5  miles) 521,904  00 

OTHER  INDEBTEDNESS. 
Contracted  for  construction,  equipment  or  real  estate — per- 
centage of  income  bonds §40,000  00 

Average  amount  per  mile  of  single  main  track 3,809  .50 

Total  of  paid  in  stock  and  debt §73,650  00 

Total  average  amount  per  mile §7,000  00 
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COST  OF  ROAD  EQUIPMENT,  Etc. 
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Construction  account. 


Right  of  way 

Civil  engineering 

■Orading  and  masonry 

Bridges 

Timber  and  ties 

Superstructure 

Iron  rails,  chairs  and  spikes 

Fencing 

Engine  and  car  houses 

Machine  shops,  machinery  and  fixtures  . 


$1,000  00 

,500  00 

5,000  00 

500  00 

5,000  00 

23,675  00 

25,000  00 

300  GO 

300  00 

525  00 


COST   OF   EQUIPMENT   OWNED    1!Y    COMPANY. 


Locomotives  

Second-class  passenger  cars  .. 

Box  freight  cars 

Platform  cars  

Cost  of  road  and  equipment. 


$5,600  00 

600  00 

1,300  00 

700  00 

70,000  00 


PROPOSED  LINES. 

From  Columbus  via  Van  Wert  to  State  line,  Michigan 80  miles. 

Length  graded,  not  laid  with  rail  (South  of  Shane's  Crossing,  north  of  Van 

Wert) 20     " 

Line  operated  under  lease,  embraced  in  this  report — Length 10.375 

Sidings  and  other  tracks .125 

Total 10.5 

BRIDGES,   TRESTLES,  ETC.,   IN   OHIO. 

Bridges — Wood,  1 ;  greatest  age,  2  years;  length,  .50  feet. 
Trestles — Length  of  longest  span,  15  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  15  inches  ; 
length  of  ties,  6  feet  6  inches. 
Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 


FENCING — AVERAGE   AND   AGGREGATE   COST. 

Kind  of  fencing,  as  follows  : 
Post  and  board,  abou    10  miles. 
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CROSSIXGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality?    Toledo, 

Delphos  &  Burlington,  at  Enterprise. 
Do  all  trains  stop  at  R.  R.  crossings  as  reijuired  by  law?    Yes. 

rolling;  stock. 

Locomotives 1     Owned  by  C.  &  W.  &  S.  L.  E.  C.  X.  W.  R.  R. 

Passenger  cars 1  "  "  "  " 

Freight  cars 6  "  "  "  " 

Terms  of  service :     1.6. 

Kind  of  brake :     Ordinary. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Board  connections. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Coal. 
Means  of  lighting  same :     Candles. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops:     13  miles  per  hour. 
Mail  and  accommodation  "  "  "  " 

EMPLOYES. 

Engineers 1 

Flagmen,  switch-tenders  and  watchmen 1 

Firemen - 1 

Brakemen 1 

Section  men 10 

EXPRESS/ AND   TRANSPORTATION   COMPANIES. 


Express  companies  run  on  this  road :  American  Express  Co. 
Terms :  10  cents  per  100  lbs.— 7i  miles. 

RATES  OF  TRANSPORTATION. 


Highest.  Lowest 
Fare  charged  per  mile— 

For  distances  less  than  8  miles 3J.  Os.  2  Cte. 

For  distances  over  8  miles— First  class 3  2 

FREIGHT. 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

Highest.       Lowest. 
First  class 20  Cls.     16.5  Cls. 
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EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR   YEAR   ENDING   JUNE   30, 
1880,  TO  MARCH  5,  1881. 

EARNINGS. 

Passenger  transportation — local  53,080  36 

Freight  transportation — local 3,349  88 

Total  earnings  of  line  operated  included  in  this  report 16,430  24 

OPERATING    EXPENSES. 

Conducting  transportation $5,763  74 

General  expenses : 
Taxes  in  Ohio 216  00 

Total  operating  expenses 55,979  74 


CENTRAL  OHIO  RAILROAD  COMPANY. 


Name  of  company :  Central  Ohio  Railroad  Co.,  as  re-organized. 
By  whom  operated :  Baltimore  and  Ohio  Railroad  Company. 
By  what  authority :  Lease. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
Given  in  previous  reports. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


H.  J.  Jewett I  President  . 

Wm.  H.  Ijams 1  Secretary  . 

Daniel  Applegate  !  Treasurer  . 


New  York  City  . 

Baltimore  

Zanesville,  Ohio. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

New  York 

Columbus,  0 

Baltimore 

Quaker  City,  0.. 

Zanesville,  0 

Cincinnati,  0 

^ 

Joshua  G.  Harvey 

Wm.  M.  Clement 

Morrow,  0 

Isaac  W  Hall 

CAPITAL  STOCK. 

CAPITAL   STOCK    AUTHORIZED   BY    LAW. 

Par  value  of  each— common,  $50.00  per  share $3,000,000  00 

preferred  ?50.00  per  share 

CAPITAL   STOCK    ISSUED   TO   DATE. 

Amount— common,  48,946  shares $3,447,300  00 

preferred,  8,283  411,550  00 

$2,858,850  00 
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Amount  issued  under  new  organization — 

common 48,946  shares. 

preferred 8,231      " 

Total  paid  in  capital  stock— common 52,447,300  00 

preferred 411,550  00 

Total 82,858,8.50  00 

Average  amount  paid  in  per  mile  of  S'ngle  main  track  (137.29  miles)...         §20,823  45 

Proportion  of  same  for  Ohio  (AH) 

Stockholders,  residents  of  Ohio,  295. 

Amount  of  stock  held  by  them  June  30,  1881 §290,350  00 

FUNDED  DEBT. 


1.    Kind  of 

bond  or 
obligations. 

2.    If  and  how 
.secured. 

3.    Date  of 
issue. 

4.     When 
due. 

II 

6.   Amount  of 

authorized 

issue. 

7.    Amount 
actually 
issued. 

1st  mortgage 

By  mortgage  of  the  pro- 
perty of  CO.  R.  R.Co., 
under  deed  of  trust,  to 
the  President  of  B.  & 
0.  R.  R.  Co..  Western 
Bank     of    Baltimore, 
and  the  Central  Ohio 
Road  ;  and  further,  by 
a  sinking  fund  of  S16,- 
000,  per  amount  paid 
by  Central  Ohio  Road 
to    said    Trustees    in 
semi-annual      install- 
ments of  $8,000  each. 

Date  of 

mortgage, 

August  17, 

1863. 

Date  of  is- 
sue, Sept. 
1, 1863. 

Sept.  1,  1890 

6  per 
cent, 
per 
an- 

S2,500,000 

S2,498,000 
On  hand,  2,000 

$2,500,000 

Average  amount  per  mile  of  single  main  track S18,209  63 

Amount  in  hands  of  Trustees  of  Sinking  Fund  for  redemption $509,385  53 

CHARACTERISTICS,  Etc. 


LINE   IN   OPERATION. 


Single  main  track,  Bellaire,  O.,  to  Columbus,  O. 
Aggregate  of  sidings  and  other  tracks 


Length. 
137.29 
37.83 


Total  length  laid  with  rail  computed  as  single  track  , 

Laid  with  steel  rail 

Length  in  Ohio,  distributed  as  follows : 


175.12 
137.29 


lu  Ohio. 
All. 
All. 

All. 


County. 

Main  track. 

Sidings,  etc. 

Total. 

31.82 
.45 
28.55 
33.70 
31.60 
12.17 

7.60 

39  42 

Noble 

45 

3.96 
6.85 
12.05 

7.37 

32  51 

39  55 

43  65 

19  54 

Totals  

137.29 
137.29 

37.83 

175  12 

137  29 
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GAUGE,   GRADE,   CVRVATHRE,    BAILS,    ETC. 

Gauge 4  feet  85  in. 

Grade — JIaximum,  per  mile 85.9  feet. 

Longest  maximum 15,840    " 

Aggregate  length  of  maximum 15,840    " 

Curvature — Shortest  radius [938    " 

Aggregate  length  of  shortest  radius 2,804    " 

Aggregate  length  of  all  radii 90,6.57    " 

Aggregate  length  of  tangent 120.12  miles. 

Rail— Steel— On  road 137.29    " 

Average  weight  per  j-ard 60  lbs. 

Ties— Average  numher  per  mile 3,000 

Number  laid  during  the  year 9.5,644 

Ballasted — On  whole  line 13,729  miles. 

In  Ohio All. 

With  gravel  72.29 ;  stone,  63.42;  slag  and  cinder 1.58    " 

BRIDGES,   TRE.STLES,   ETC.,    IN   OHIO. 

Bridges — AVood 49;  greatest  age....  20}'ears;  aggregate  length,  ft..  4,129 

Iron 12;  "  29  "  1,571 

Total 5,700 

Trestles— 5  ;  greatest   age,   5  years ;  greatest  height,  18  ft. ;  greatest  length,  195  ft. : 
aggregate  length,  418  ft. 

Length  of  shortest  span  of  truss,  21  ft. ;  of  longest,  149  ft. ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  15  ft. 

Greatest  space   between   cross  ties  upon  bridges  and  trestles,  8  inches. 

Number  of  track  stringers,  one  and  two  in  bridges ;  three  in  trestles,  under 
each  rail. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Partially. 

Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 

How  often  ?    Daily  by  trackmen,  monthly  by  Superintendent  of  bridges. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Ye.s. 
Tunnels— Stone 3;  aggregate  length,  ft 1,196 

Wood 2;  "  757 

Total 1,9,53 

Fencing — Average  and  Aggregate  Cost. 

Number  miles  fencing,  computed  as  single  line 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  SI. 10) 

Rail  (average  cost  per  rod,  90  cents) 

Wire  (average  cost  per  rod,  SI. 10) 

Average  cost  of  fencing,  51.10  per  rod. 


Whole  Line. 

In  Ohio. 

265 

All. 

184 

All. 

80 

All. 

1 

All. 
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Average  cost  of  same  per  rod,  $1.10. 

Length  of  road  unfenced,  and  the  reason  therefor,  9.58  miles  through  towns  and 
along  streams,  where  fences  are  not  required. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

Cleveland  and  Marietta  Railroad  at  Cambridge. 

Cincinnati  and  Muskingum  Valley  Railroad  at  Zanesville. 

Sandusky,  Mansfield  and  Newark  Railroad  at  Newark. 

P.,  C.  &  St.  L.  R'y  at  Newark. 

Ohio  Central  Railroad  at  Granville. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  105. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  1. 
Number  of  crossings  of  highwa}'s  over  railroad,  15. 
Number  of  highway  bridges  18  feet  above  track,  15. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

STATIONS   AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated,  137.29;  in  Ohio,  all. 

Miles  of  same  owned  by  railroad  company,  137.29 ;  in  Ohio,  all. 


Passenger  and  freight,  40  ;  in  Oliio,  all. 

Number  with  telegraph  communication,  17;  in  Ohio,  all. 

Number  of  same  operated  by  railroad  company,  17;  in  Ohio,  all. 

ROLLING  STOCK. 

Number  of  locomotives  equipped  with  train  brakes  :     

Kind  of  brake  :     Loughridge  air  brake. 

Number  of  cars  equipped  with  train  brakes  :     All  passenger,  baggage,  express  and 

mail  cars. 
Kind  :     Loughridge  air  brake. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Movable  Jauney  coupler  upon  bridge  secured  by  chain. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Baker's 

patent  heaters  and  wood  stoves,  with  doors  locked. 
Means  of  lighting  same  :     Mineral  sperm  oil  and  candles. 

SPEED   OF  TRAINS. 

Express  passenger,  average  rate,  including  stops 33  miles  per  hour. 

Mail  and  accommodation,  23  " 

-Freight  trains,  12  " 
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EXPRESS   AND   TRAXSPOKTATION   COMPANIES. 

Express  companies  run  on  this  road  :     B.  &  O.  R.  R.  runs  its  own  express. 
AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Average 

Equipment  and  superstructure.           life  in 

years. 

Equipment  and  superstructure. 

Average 
life  in 
years. 

l!ails— Steel,  not   used  long  enough  to 

Ties— Oak 

20 

Joint  fastenings— Not  used  long  enough 

3 

Trestles,  5  to  7  years. 

g 

8 

DOINGS  OF  THE  YEAR  ENDIXG  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length— feet. 

Clay  Lick,  No.  7 

100 

Gibson's,  No.  24 

Franklin  No.  37 

9.5 

Self's  Run 

26 

Trestles  built  in  Ohio,  replaced  with  iron,  aggregate  length,  190  feet. 
Fencing  in  Ohio — Miles  of  single  fence  rebuilt,  (average  cost  per  rod,  SI. 10)  2.32. 
Ballasting — Miles  of  main  track  reballasted,  with  gravel,  22.68  ;  stone,  18.90 ;  cinder,  4.5.. 
Rail  laid — Steel,  60  pounds  per  yard,  miles  of  track,  33.10. 

Train  mileage — Passenger 391,086 

Freight 492,290 

Total 883,37& 

Car  mileage — Passenger 1,010,092 

Express  and  baggage 594,808 

Freight— loaded 8,462,971 

empty   2,453,381 

Total 12,521,252- 

Fuel  consumed— Wood,  989  cords  ;  coal,  58,460  tons;  total  cost S66,341  22 

Losses,  etc.,  paid — For  animals  killed  in  Ohio  :     6  cattle 113  00 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS  OTHER   THAN    EARNIXGS. 

Income  on  sinking  fund  investment $29,306  50- 
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PAYMENTS   OIHEK   THAX   OPERATING    EXPENSES   AND    KENTALS. 

Interest  on  bonds $150,000  00 

Dividends,  rate  6A  per  cent,  on  general  stock 159,074  50 

Last  dividend  declared  on  general  stock,  December  30,  1880. 

Dividends,  rate  6  per  cent,  on  preferred  stock 24,693  00 

Last  dividend  declared  on  jareferred  stock,  December  30, 1880. 


CONDENSED   GENERAL   BALANCE   SHEET,  FOR   FISCAL   YEAR   ENDING 
NOVEMBER  30,  1880. 

LIABILITIES. 

Capital  Stock $3,000,000  00 

Mortgage  bonds 2,-500,000  00 

Unpaid  bills  300  61 

Due  to  other  roads 545  47 

Due  old  organization 41,746  06 

Profit  and  loss  (or  surplus) 490,037  81 

Total $6,032,629  95 

ASSETS. 

Construction  and  equipment $5,500,000  00 

Columbus  and  Newark  Division 2,511  12 

Baltimore  and  Ohio  Railroad  Company,  old  account 7,504  62 

Due  from  other  roads 9,217  67 

Due  from  individuals  (in  litigation) 5,448  20 

Trustees  of  Sinking  Fund 496,3.34  28 

Baltimore  and  Ohio  R.  R.  Company,  on  account  contract..  9,536  25 

Western  National  Bank  of  Baltimore 85  25 

Bills  receivable 1,992  56 

Total $6,032,629  95- 

For  this  sum  the  Trustees  of  Sinking  Fund  hold  454  bonds 

of  the  company $4.54,000  00 

16  bonds  of  the  Pittsburgh  and  Connellsville  Road 16,000  00 

6  bonds  of  the  Orange,  Alexandria  and  Manassa  Road 6,000  00 

8  bonds  of  the  Orange,  Alexandria  and  Manassa  Road  of 

$500  4,000  00 

336  shares  Central  Ohio  Preferred  Stock— cost 16,806  50 

And  uninvested 12,579  03 

Value  of  sinking  fund  December  1,  1880 $509,385  53- 
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EMPLOYES. 

General  Manager 1 

Master  of  Transportation 1 

Master  of  road 1 

Assistant  Master  of  road 34 

Master  of  Machinery .50 

Baggagemen  12 

Flagmen,  switch-tenders  and  watchmen  59 

Laborers 192 

Clerks  35 

Train  dispatchers 2 

Firemen  41 

Wipers 13 

Mechanics  235 

Conductors 45 

Brakemen 52 

Station  agents 31 

Section,  men 253 

Other  employes  58 

Total  number  employed  by  company  in  operating  line  1,117 

Proportion  for  Ohio 1,117 


State  of  New  York,  City  and  County  of  New  York,  ss.  : 

Hugh  J.  Jewett,  President  of  the  Central  Ohio  Railroad  Company,  as  reorganized, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  ex- 
amined the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  con- 
dition and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.,  1881,  to  the 
best  of  his  knowledge  and  belief. 

(Signed)  H.  J.  Je\\ett,  President. 

[seal  of  k.  r.] 

Subscribed  and  sworn  to  before  me,  this  7th  day  of  October,  A.  D.  1881. 

0.  G.  Babber, 
IsEAL.]  Notary  Public. 


BALTIMORE    AND    OHIO    RAILROAD    COMPANY, 
CENTRAL  OHIO  RAILROAD. 


OPERATING 


jS^ame  of  road:     Central  Ohio  Railroad,  as  reorganized. 

By  whom  owned :     Central  Ohio  Railroad  Company. 

By  whom  operated  :     Baltimore  and  Ohio  Railroad  Company. 

By  what  authority  :   Lease. 

Name  of  company  making  this  report :     Baltimore  and  Ohio  Railroad  Company. 

General  office  at  Baltimore,  Md. 

Principal  office  in  Ohio  at  Newark,  O. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Office. 


Address. 


Salary. 


W.  H.Ijams.... 
W.  T.  Thelin... 
J.  L.  Randolph 

C.  K.  Lord 

L.  M.Cole 


Treasurer 

Auditor  

Chief  Engineer 

General  Passenger  Agent. 
General  Ticket  Agent 


Baltimore,  Md.. 


CHARACTERISTICS,  Etc. 

LINE   IN    OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Bellaire  to  Columbus 137.29  miles.  137.29  miles. 

Total  single  main  track 137,29  miles.  137.29  miles. 

Aggregate  of  sidings  and  other  tracks 37.83  miles.  37.83  miles. 

Total  length  laid  with  rail  computed  as  single  track...  175.12  miles.  175.12  miles. 

Laid  with  steel  rail 137.29  miles.  137.29  miles. 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

31.82 
.45 
28.55 
32.70 
31.60 
12.17 

7.60 

3.96'" 

6.85 
12.05 

7.37 

39  42 

Noble 

.45 

32  51 

39  55 

43  65 

19.54 

Totals 

137.29 
137.29 

37.88 

17512 

Steel  rail 

137  29 
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GAUGE,   GEADE,   CURVATURE,   RAILS,    ETC. 

Gauge  4  feet,8i  inches. 

Grade — Maximum,  per  mile 85.9  feet. 

Longest  maximum 15,840 

Aggregate  length  of  maximum 15,840 

Curvature — Shortest  radius 938 

Aggregate  length  of  shortest  radius 2,804 

Aggregate  length  of  all  radii 90,657 

Aggregate  length  of  tangent 120.12  mi' 

Kail— Steel— On  road 137.29 

Average  weight  per  j'ard 60  lbs. 

Ties — Average  number  per  mile •  3,000 

Number  laid  during  the  )■  ear 95,644 

Ballasted— On  whole  line 137.29  miles 

In  Ohio 137.29     " 

With  gravel,  72.29  mi.;  stone,  63.42  mi.;  slag  or  cinder,  1.58  mi. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 


Bridges — Wood 49;  greatest  age..  20  years;  aggregate  length,  ft...  4, 

Iron,  12;  "  29     "  "  1, 


,129 
1,571 

Total 5,700 

Trestles — 5 ;  greatest  age,  5  years ;   greatest  height,  18  ft. ;  greatest  length,  195  ft. ; 
aggregate  length,  418  ft. 

Length  of  shortest  span  of  truss,  21  ft. ;  of  longest,  149  ft.;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  15  ft. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  8  inches ; 
length  of  ties,  9  feet. 

Number  of  track  stringers:     One  and  two  in  bridges;  three  in  trestles, 
under  each  rail. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Partially. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often?    Daily  by  trackmen,  monthly  by  superintendent  of  bridges. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
Tunnels— Stone,  3;  aggregate  length,  ft,  1,196. 

Wood,  2 ;  "  757 

Total 1,953 

Fencing— Average  and  Aggregate  Cost.  Whole  Line.       In  Ohio. 

Number  miles  fencing,  computed  as  single  line 365  265 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  SI. 10) 184  184 

Eail  (average  cost  per  rod  $0.90) 80  80 

Wire  (average  cost  per  rod,  SI. 10)  1  1 

Average  cost  of  fencing,  SI. 10  per  rod. 
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Average  cost  of  same  per  rod,  $1.10. 

Length  of  road  unfenced,  and  the  reason  therefor:     9.58  miles  through  towns  and 
along  streams,  where  fence  is  not  required. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

Cleveland  and  Marietta  R.  R.,  at  Cambridge.  • 

Cincinnati  and  Muskingum  Valley  R.  R.,  at  Zanesville. 

Sandusky,  Mansfield  and  Newark  R.  R.,  at  Newark. 

Pittsburgh,  Cincinnati  and  St.  Louis  R'y,  at  Newark. 

Ohio  Central  R.  R.,  at  Granville. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection 10.5 

"                   "                     "               "        at  which  there  are  gates  or  flagmen..  1 

"  "  "        over  railroad 15 

Number  of  highway  bridges  18  feet  above  track 15 

Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated 137.29;  in  Ohio,  137.29 

Miles  of  same  owned  by  railroad  company 137.29;        "  137.29 


Passenger  and  freight 40;  in  Ohio,  40 

Number  with  telegraph  communication 17;        "  17 

Number  of  same  operated  by  railroad  company 17;        "         17 

ROLLING  STOCK. 

Furnished  by  B.  &  O.  E.  R.  Co. 

Locomotives 38;  Average  weight,  lbs 122,032 

Number  of  locomotives  equipped  with  train  brakes,  9. 

Kind  of  brake  :     Loughridge  air  brakes. 

Number  of  cars  equipped  with  train  brakes :    All  passenger,  baggage,  express  and 

mail  cars. 
Kind  :     Loughridge  air  brakes. 
Number  of  passenger  cars  with  "Miller  Platform":  None;  but  nearly  all  with  Janney 

coupler  and  platform. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains  : 

Movable  bridges  secured  by  a  chain,  between  such  cars  not  equipped  with 

Janney  platform, 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Baker's 

patent  heaters  and  wood  stoves  with  doors  locked. 
Means  of  lighting  same  :     Mineral  sperm  oil  and  candles. 

40  R.R.C. 
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SPEED   OF   TRAIN'S. 


Express  passenger,  average  rate,  including  stops 33  miles  per  hour. 

Mail  and  accommodation,  23  " 

Freight  trains,  12  " 


•  EMPLOYES. 

General  manager 

Master  of  transportation 

Master  of  road 

Asst.  master  of  road  

Master  of  machinery 

Telegraph  operators 34 

Engineers 50 

Baggagemen 12 

Flagmen,  switch-tenders  and  watchmen 59 

Laborers 192 

Clerks 35 

Train  dispatchers 2 

Firemen 41 

Wipers 13 

Mechanics 235 

Conductors 45 

Brakemen ■ 52 

Station  agents 31 

Section  men 253 

Other  employes 58 

Total  number  employed  by  company  in  operating  line 1117 

Proportion  for  Ohio 1117 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road:     B.  &  O.  R.  R.  runs  its  own  express. 


AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 

Average 
life  in 
Year.*. 

Equipment  and  superstructure. 

Average 
life  in 
Years. 

Rails— Steel.    Not  used  long  enough  to 

3 

Ties    Oak 

20 

Joint  fastenings.    Not  used  long  enough 

•^•■"JSes  \  Trestles 

8 

8 

CENTRAL    OHIO   RAILROAD. 
DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 
Bridges  built  in  Ohio,  as  follows : 
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Location  or  how  designated. 

Construction. 

Material. 

Length— feet. 

Clay  Lick  No.  7 

100 

Gibson's          24 

75  5  in 

Franklin         37 

11 

11 

95 

Self's  Run 

Trussell  girder 

Wood  and  iron 

26 

Trestles  built  in  Ohio,  replaced  with  iron,  aggregate  length,  190  feet. 

Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  $1.10),  f2.32. 

Ballasting — Miles  of  main  track  reballasted  with  gravel,  22.68 ;  stone,  18.90 ;  cinders,  45. 

Rail  laid — Steel,  60  lbs.  per  yard. 

Train  mileage — Passenger .391,086 

Freight 492,290 

Construction Not  kept  separately. 


Total 

Car  mileage- 


883,376 


1,010,092 

594,808 

8,462,971 

2,4.53,881 

Construction  and  other  Not  kept  separately. 


-Passenger 

Express,  baggage  and  postal. 

Freight — loaded  

empty 


Total 12,521,252 

Fuel  consumed— Wood,  989  cords ;  coal,  58,460  tons ;  total  cost $66,341  22 

For  animals  killed  in  Ohio : 

Six  cattle  113  00 


TRANSPORTATION. 

Passengers — Number  carried 320,401 

Average  number  of  miles  traveled  by  each 49.06 

Total  mileage,  or  number  carried  one  mile 1.5,718,873 

Average  amount  received  for  each 91.5  cents. 

Average  amount  p(?r  jnife  received  for  each 1.86  cents. 


Freight — Tons  carried,  local 

through 


55,261 
649,421 


Total.. 
Articles  transported  : 


Coal 

Stone,  lime,  sand,  etc. 
Petroleum  


Tons. 
119,792 
15,636 
1,212 


704,682 

Per  cent. 

17.00 

2.22 

.17 


30,589 

4.34 

12,013 

1.71 

6.147 

.87 

44,661 

6  34 

245,517 

34,84 

23,078 

3.27 

42,794 

607 

14,979 

2.13 

25,168 

3.57 

123,096 

17.47 
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Ores 

Pig  and  hloom  iron 

Manufactured  iron  

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products  

Live  stock 

Animal  products 

Manufactures,  including  agricultural  implements 

Merchandise 

Miscellaneous 

Total  tonnage  yielding  revenue 704,682  100 

EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EAENINGS. 

Passenger  transportation ' $293,127  43 

Freight  transportation 649,594  40 

Mail  service 28.323  08 

Express  service  47,399  25 

Total  earnings  of  line  operated  included  in  this  report §1,018,444  16 

OPERATING   E.^PENSES. 

Maintenance  of  way  and  structures S267,649  14 

Maintenance  of  cars 71  287  73 

Motive  power 146,256  06 

Conducting  transportation 261,224  85 

General  expenses : 

Taxes  in  Ohio $26,692  56 

Other  general  expenses  of  operating 19,044  33 

45,736  89 

Total  operating  expenses,  being  77.78  per  cent,  of  earnings $792,154  67 

Net  earnings  of  137  miles  operated  226,289  49 

Rentals  paid  (for  use  of  road,  track,  depots,  equipment),  etc.,  35  per 

cent,  of  $1,018,444.16 3.56.455  46 

Net  income  over  operating  expenses  and  rents  paid,  deficit 130,165  97 
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ASSVAL     REPORT. 
SUMMARY  OF  ACCIDENTS. 


Persons  killed— Causes. 

1 
a 

1 

a 

o 

"S 
1 

1 
1 

2 

3 

Collisions,  and  standing  on  platform  of  car  during  same... 

1 

2 
2 

2 

1 

3 

Totals 

3 

6 

9 

Persons  injured — Causes. 

n 

01 

o 

1 

.a 

o 

1 

1 

1 
1 

2 

1 

5 

4 
4 
1 

1 

5 

4 

2 

6 

1 

1 

Totals 

3 

15 

2 

20 

KECAPITULATION. 

Killed — Employes — from  causes  beyond  their  control 1 

misconduct  or  want  of  caution 2 

Others — At  stations  and  highway  crossings 2 

Stealing  rides 2 

Trespassing,  on  track,  etc 2 


Total  killed 

Injured — Passengers — from  causes  beyond  their  control., 
misconduct  or  want  of  caution 


Employes — from  causes  beyond  their  control 5 

misconduct  or  want  of  caution 10 

Others — At  stations  and  highway  crossings „ 1 

Stealing  rides 1 


Total  injured 20 
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SUMMARY  OF  TRAIN  ACCIDENTS. 

Number: 

Accidents  causing  derailment  of  trains 6 

Collisions — butting    3 

krear 11 

Total  accidents 20 

Causes  of  accidents  effecting  derailment  of  trains : 

Broken  axle 2 

Broken  drawhead 1 

Broken  rail 1 

Loose  switch 1 

Other  causes 1 

Total 6 

Causes  of  collisions : 

Carelessness  in  side-tracking 4 

Misplaced  switch '. 1 

Running  carelessly  % 4 

Train  breaking  in  two 1 

Other  causes 4 

Total 14 

Total  derailments 6 

Total  collisions 14 

Total  accidents 20 


State  of  Ohio,  County  of  Licking,  ss. : 

B.  Dunham,  General  Manager  of  the  Central  Ohio  Railroad,  operated  by  the 
Baltimore  and  Ohio  Railroad  Co.,  being  duly  sworn,  deposes  and  says  that  he  caused 
the  foref.'oing  statements  to  be  prepared  by  the  proper  officers  and  agents  of  this 
company,  and  having  carefully  examined  the  same,  declares  them  to  be  a  true,  full, 
and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth 
day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed) 

B.  Dunham, 

[seal  op  r.  r.]  General  Manager. 

Subscribed  and  sworn  to  before  me,  tl^s  8th  day  of  November,  A.  D.  1881. 

Edward  Kibler, 
[seal.]  Notary  Public,  Licking  County,  Ohio. 


CHAGRIN  FALLS  AND  SOUTHERN  RAILROAD  COMPANY. 


Name  of  road :  Chagrin  Falls  and  Southern  Railroad. 

By  whom  owned ;  Chagrin  Falls  and  Southern  Railroad  Company. 

By  whom  operated :  Chagrin  Falls  and  Southern  Railroad  Company. 

By  what  authority  :  Charter. 

Name  of  person  making  this  report:  J.  W.  Williams,  Gen'l  Sup't  of  the  Chagrin 
Falls  and  Southern  Raih'oad  Company. 

General  office  at  Chagrin  Falls. 

Principal  office  in  Ohio  at  Chagrin  Falls. 

Address  correspondence  relating  to  this  report  to  J.  W.  Williams^  General 
Superintendent,  at  Chagrin  Falls,  Cuyahoga  county,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

A  portion  of  this  line  of  road  formerly  belonged  to  the  Painesville, 
Canton  and  Bridgeport  Narrow  Gauge  Railroad  Company,  which  had  its 
origin  under  'an  act  to  provide  for  the  creation  and  regulation  of  incor- 
porated companies,  passed  May  1,  1852,  with  A.  Wadden,  H.  Berdlar, 
Stanton  Weaver  and  Daniel  Eckley  as  corporators.  Certificate  of  incor- 
poration was  duly  certified  to  by  Wm.  Bell,  Jr.,  Secretary  State,  on  the 
12th  day  of  January,  1875.  A  portion  of  said  line  of  road  was  con- 
structed from  Chagrin  Falls  to  Solon,  Ohio.  When  the  company  became 
so  hopelessly  embarrassed,  the  contractors  that  built  that  portion  be- 
tween Chagrin  Falls  and  Solon,  refused  to  deliver  the  road  to  the  company 
until  the  conditions  of  their  contract  were  complied  with.  The  com- 
pany being  unable  to  pay  the  contractors,  and  for  various  parcels  of 
lands  for  rights  of  way,  suit  was  commenced  by  one  Geo.  Gee.  A  referee 
was  appointed  by  the  Common  Pleas  Court  of  Cuyahoga  county,  and 
later  the  Court  rendered  judgments  for  plaintiffs,  under  the  rejjort  of  the 
referee — the  failure  ot  the  railroad  company  to  meet  said  judgment  and 
interest  on  the  1st  mortgage  bonds. 

The  creditors  asked  that  a  receiver  be  appointed  to  take  charge  of 
the  road  and  assets  of  the  company,  and  sell  the  same.  The  Court  ap- 
pointed J.  H.  Rhodes  receiver,  August  13,  1880.  The  said  Court  of  Com- 
mon Pleas  issued  an  order  of  sale  on  judgment  and  decree,  which  sale 
took  place  September  28,  1880. 

Said  Painesville,  Canton  and  Bridgeport  N.  G.  R.  R.  and  franchises 
were  purchased  by  I.  W.  Pope,  John  W.  Williams  and  Wm.  Hutchings, 
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as  trustees  for  the  judgment  and  bond  holders.  Whereupon  the  said 
Pope,  Williams  and  Hatchings  and  others  filed  the  necessary  papers  for 
incorporating  the  Chagrin  Falls  and  Southern  Railroad  Company,  ob- 
taining a  charter  for  said  company  from  the  Secretarj'  of  State, day 

of  October  1880,  with  I.  W.  Pope,  Jno.  W.  Williams,  Wm.  Hutchings, 
0.  F.  Frazer,  Alfred  Adams,  Jno.  Buttard  and  E.  M.  Sheffield  as  cor- 
porators. 

When  the  sale  of  the  road  was  confirmed  by  the  Court,  the  trustees, 
who  purchased  the  road,  authorized  the  receiver  to  transfer  their  pur- 
chase of  the  P.  C.  &  B.  N.  G.  R.  R.  and  franchise  to  the  Chagrin  Falls 
and  Southern  R.  R.  Co.,  which  was  subsequently  done,  passing  into  said 
company's  possession  February  1,  1881,  since  which  time  the  Chagrin 
Falls  and  Southern  R.  R.  has  had  uninterrupted  possession,  and  are  im- 
Ijroving  said  road  by  filling  trestles,  building  culverts,  etc.,  intending  at 
no  distant  day  to  extend  their  road  to  the  coal  fields  south. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

I.  W.  Pope  

Chagrin  Falls,  0 

A  C  Williams 

U                                                         11 

It                             11 

Wm.  Hutchings 

J.  W.  Williams  

"                Not  fixed. 

General  Superintendent... 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

I.  W.  Pope 

Chagrin  Falls ... 

Chagrin  Falls. 

0  F   Frazer 

11 

A.  C.  Williams 

" 

11 

CAPITAL  STOCK. 

CAPITAL   STOCK    AUTHOKIZED   BY    LAW. 

Amount — common $40,000  00 

Number  of  shares — common 800 

Par  value  of  each — common $.50 


CHAGRIN    FALLS    AND    SOUTHERN    RAILROAD. 
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CAPITAL   STOCK    AUTHORIZED   BY   VOTE   OF   COMPANY. 

Amount — common $27,050  00 

Amount  subscribed — common 27,050  00 

Total  paid  in  capital  stock — common 27,050  00 

Average  amount  paid  inpermileof  single  main  track  (5  miles)...  S5,410  00 
Proportion  of  same  for  Ohio  (Smiles)  270  .50 

CAPITAL   STOCK    ISSUED,    AND   ON    WHAT   ACCOUNT,   AS   FOLLOWS : 

Amount  of  common — For  subscriptions  in  cash  $9,200  00 

'  For  original  construction 1,178  00 

For  purchase  of  lines  ltj,672  00 

Total     $27,050  00 

Stockholders,  residents  of  Ohio,  17. 

Amount  of  stock  held  by  them  June  30,  1881  $27,0.50  00 

Agents  authorized  to  transfer  stock  :    The  secretary  of  the  company  of  stock  holders. 

COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


Expenditures 

for  the  year 

ending  June 

30,  1881. 


Eight  of  way 

Grading  and  masonry  

Timber  and  ties 

Iron  rails,  chairs  and  spikes. 
Fencing  


Total  expenditures  to  July  1, 1881. 


$85  00 

1,049  15 

134  89 

22  50 

313  19 


$1,604  73 


ROAD  ACQUIRED  BY'  PURCHASE. 


Original  cost  $27,0.50,  purchased  for $27,050  00 

Subsequent  expenditures  for  construction 1,604  73 


Total  expended  for  construction  and  purchase $28,654  73 

Average  cost  per  mile  of  road  owned  by  company  (single 

main  track,  Smiles) §5,730  10 

Proportion  of  same  for  Ohio  (5  miles) $28,654  73 

COST   OP   EQUIPMENT   OWNED   BY    COMPANY. 


1  second-class  passenger  car., 

1  box  freight  car , 

6  platform  cars 


$400  00 

300  00 

1,340  00 


Total  for  road  and  equipment 


$2,040  00 
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Total  average  amount  per  mile  (of  single  main  track,  5  miles)   408  00 

Proportion  of  same  for  Ohio  (5  miles) 2,040  00 

Total  permanent  investment 28,654  73 

Proportion  for  Ohio  (5  miles) 28,654  73 

Average  per  mile  (of  single  main  track,  5  miles) 5,730  10 

CHARACTERISTICS.  Etc. 

PROPOSED    LINES. 

From  Fairport,  Lake  county,  via  Chagrin  Falls  to  Bridgeport,  Belmont  county, 
130  miles. 

Length  graded,  not  laid  with  rail,  about  5  miles — about  5  miles  from  Solon, 
southerly. 

Proposed  gauge,  36  inches. 

LINE   IN   OPERATION. 

Total  length  single  main  track.  Chagrin  Falls  to  Solon,  5  miles. 
Total  length  laid  with  rail  computed  as  single  track,  5  miles. 
Length  in  Ohio,  distributed  as  follows :    Cuyahoga  and  Geauga  counties,  main 
track,  5  miles ;  should  judge  about  |  mile  in  Geauga. 

GAUGE,   GRADE,   CUEVATURE,   RAILS,   BTC. 

Gauge,  3  feet. 

Have  no  engineer's  report ;  no  engineer  in  the  employ  of  this  company. 

Rail — iron — On  road,  5  miles. 

Average  weight  per  yard,  30  lbs. 

BRIDGES,   TRESTLES,   ETC.,   IN    OHIO. 

Bridges — Wood,  1 ;  greatest  age,  4  years ;  length,  63  feet. 

Stone  arch,  1 ;  greatest  age,  26  years ;  length,  100  feet.— Total,  163. 
Trestles — 12 ;  greatest  age,  5  years ;  greatest  height,  12  feet ;  greatest  length,  190  feet ; 
aggregate  length,  734  feet. 
Length  of  shortest  span  of  truss,  12  feet ;  of  longest,  12  feet. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  6  inches; 

length  of  ties,  6  feet. 
Number  of  track-stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    No. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 
How  often  ?    4  times  per  week. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    By  section  boss  or  General  Manager. 

FENCING — AVERAGE   AND   AGGREGATE  COST. 

Number  miles  fencing,  computed  as  single  line,  3]  5^ ;  in  Ohio,  SUf. 
Kind  of  fencing,  as  follows  : 
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Post  and  board  (average  cost  per  rod,  85c.),  $935.00. 

Wire  (average  cost  per  rod,  60c.),  $7.20. 
Average  cost  of  fencing,  $942.20. 
Average  cost  of  same  per  rod,  SiyVsC. 
Length  of  road  unfenced,  and  the  reason  therefor,  8/5%  miles ;  shortness  of  time. 

CROSSINGS. 

Number  of  crossings  of  highways  at  grade  in  this  Stated  without  protection, 
except  cattle  guards  and  posts  of  warning,  8. 

Number  of  crossings  of  highways  under  railroad,  1. 

STATIONS. 

Passenger  and  freight,  2 ;  in  Ohio,  2. 

ROLLING  STOCK. 

flbcomotives 1;  Weight,  lbs 27,000 

Passenger  cars,  2d  class 1 

Freightcars 7 

Above  includes  not  owned  by  company  reporting. 

Locomotives  1;  Owned  by  National  Bank,  Fayette  Co.,  Pa. 

Passenger  cars,  5th  class 1;  "        Chagrin  Falls  &  Southern  R.R.  Co. 

Freightcars 7;  "  "  " 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     One  com- 
mon coal  stove  for  burning  soft  coal. 
Means  of  lighting  same :     Side  lamps.     Petroleum  oil  used. 

SPEED   OF   TRAINS. 

Mail  and  accommodation 10  miles  per  hour. 

Freight  trains 10  " 

EMPLOYES. 

General  Manager 

Superintendents 

Engineers 

Firemen  

Conductors 

Brakemen  

Station  agents 2 

Section  men 5 

Other  employes 1 

Total  number  employed  by  company  in  operating  line 14 

Proportion  for  Ohio 14 
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EXPRESS   AND   TRANSPORTATION    COMPANIES. 

Express  companies  run  on  this  road :     U.  S.  Express  Co. 

Terms :     10  per  cent,  out  of  receipts,  and  6  cents  per  100  lbs.  freight. 

RATES  OF  TRANSPORTATIOX. 

PASSENGERS. 

Highest.        Lowest.       Average. 
Fare  charged  per  mile — 

For  distances  less  than  8  miles 5  Cls.    2to3  Cls.    4.95  CU. 

FREIGHT. 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

Highest. 

First  class  24  Os. 

Second  class 20 

Third  class 14    ^ 

Fourth  class  10 

Special  class  9 

Rate  per  ton  per  mile  for — 

Coal — Carried  10  miles  or  more  9 

Carried  less  than  10  miles  9 

Pig  iron — Carried  10  miles  or  more 9 

Carried  less  than  10  miles  9 

Undressed  stone  or  lumber — Carried  10  miles  or  more  10 

Carried  less  than  10  miles 10 

Rate  per  100  pounds  for  loading : 
First  class  included  in  above  rates. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Trestles  built  in  Ohio,  12 ;  aggregate  length,  734  feet. 

Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  84.73c.),  3j|^. 

Grading — Miles  of  main  track  graded,  5;  in  Ohio,  5. 

Ballasting — Miles  of  main  track  re-ballasted  with  gravel,  5 ;  in  Ohio,  5. 

Rail  laid — New  iron,  30  lbs.  per  yard — miles  of  track,  5,';  in  Ohio,  h. 

Car  mileage — Passenger 6,200 

Freight — loaded  and  empty 5,630 

Total  11,730 

Fuel  consumed — coal,  139,vfJ{J- tons  ;  total  cost S459  36 

TRANSPORTATION. 

:ers — Number  carried,  local 256 

through 4,276 

Total 4,532 
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Average  number  carried  in  each  car  per  trip 4.55 

Average  number  of  miles  traveled  by  each 4.90 

Total  mileage,  or  number  carried  one  mile 22,241 

Average  amount  received  for  each 23,80  cts. 

Average  amount  per  mile  received  for  each 4.95  cts. 

Freight— Tons  carried M^V^Wj 

Average  rmount  received  for  each  ton 56.27  cts. 

Average  amount  per  mile  received  for  each  ton 11.26  cts. 

Articles  transported : 

Tons.  Per  cent. 

Coal 2,030iJfia        

Pig  and  bloom  iron 199  

Miscellaneous 2,257y^J        


Total  tonnage  yielding  revenue 4,487 jVijV  100 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 


Passenger  transportation — local $30  75 

through 1,051  52 


Total 

Freight  transportation  .... 

Mail  service 

Express  service 

Other  sources  (baggage)  . 


$1,082 

27 

2,525 

10 

52 

50 

54 

16 

7  65 

Total  earnings  of  line  operated  included  in  this  report $3,721  68 

OPERATING   EXPENSES. 

Total  operating  expenses,  being  66.62  per  cent,  of  earnings 2,479  13 


Net  earnings  of  5  miles  operated  $1,242  55 

Net  income  over  operating  expenses  and  rents  paid  1,242  65 

Percentage  of  same  to  capital  stock  and  debt 3.1 

Percentage  of  to  total  means  applied  to  construction,  etc 5.8 

Per  mile  of  earnings $744  33.6;  proportion  for  Ohio  (5  mi.)..  All. 

operating  expenses...    495  82.6 ;            "               "            "       ..  All. 

net  earnings 248  51.0;            "               ''            "       ..  All. 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock  paid  in  and  issued $27,050  00 

Expended  in  construction 1,604  73 

$28,654  73 
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ASSETS. 

Construction,  equipment,  etc.,  including  cost  of  road  : 

Construction Sl,604  73 

Rolling  stock 2,040  00 

Real  estate 25,010  00 

828,654  73 


Stale  of  Ohio,  County  of  Cuyahoga,  ss.: 

J.  W.  Williams,  General  Superintendent  of  the  Chagrin  Falls  and  Southern 
Railroad  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing 
statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and, 
having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  companj',  on  the  thirtieth  day  of  June, 
A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  J.  W.  Williams, 

[seal  of  e.  e.]  General  Sup't  Chagrin  Falls  &  Southern  R.  R.  Co. 

Subscribed  and  sworn  to  before  me  this  17th  day  of  September,  A.  D.  1881. 
[seal.]  S.  S.  Weeisinson,  Notary  Public. 


CHICAGO  AND  CANADA  SOUTHERN  RAILWAY  COMPANY  AND 

LAKE  SHORE  AND  MICHIGAN  SOUTHERN  RAILWAY 

COMPANY,  OPERATING. 


Name  of  road :     Chicago  and  Canada  Southern  Railway. 

By  whom  owned  and  operated  :  Lake  Shore  and  Michigan  Southern  Railway  Co. 
By  what  authority :     Stocli  ownership  and  special  agreement. 
General  office  at  Grand  Central  Depot,  New  York,  N.  Y. 
Principal  office  in  Ohio  at  Cleveland. 

Address  correspondence  relating  to  this  report  to  C.  P.  Leland,  Auditor,  Cleve- 
land, Ohio. 

HISTORY  OF  ORGANIZ.\TION  AND  CONSTRUCTION. 

March  31,  1869.  Michigan  Air  Line  R.  R.  Company  organized  in 
Illinois. 

May  19,  1871.  Chicago  and  Canada  Southern  Railway  Company 
organized  in  Indiana. 

March  20,  1871.  Northwestern  Oliio  Railroad  Company  organized 
in  Ohio. 

1871. — South  Eastern  Michigan  Railroad  Company  organized  in 
Michigan. 

Sept.  17,  1872.  All  consolidated  under  the  name  of  The  Chicago 
and  Canada  Southern  Railwaj'  Company. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Office. 


Addressi 


Salary. 


Augustus  Schell 

E.  A.  Wickes 

C.  F.  Cox  

C.  Vanderbilt  

Augustus  Schell 

Wra.  H.  Vanderbilt.. 

C.  Vanderbilt 

Samuel  F.  Barger 

John  Newell 


President 

Vice  President.. 

Secretary  

Treasurer  

")  Chairman  


New  York.. 


|-  Executive  Committee 


Chicago,  111., 


41 


R.R.C. 
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DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

W.  H.  Vanderbilt 

New  York 

Albany,  N.'y!!.'.' 

C.  Vanderbilt 

Erie,  Pa. 

Augustus  Schell 

E.  A.  Wickes 

Chicago,  111. 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law — Amount,  common  $10,000,000  00 

Number  of  shares,  common..  100,000 

Par  value  of  each,  common $100  00 

Capital  stock  authorized  by  vote  of  company — common $2,667,400  00 

Amount  subscribed,  common  2,667,400  00 

Total  paid  in  capital  stock,  common 2,667.400  00 

Average  amount  paid  in  per  mile  of  single  main  track  (67.6  miles) 39,458  58 

Proportion  of  same  for  Ohio  (4.5  miles)  177,563  61 

Capital  stock  issued,  and  on  what  account,  as  follows : 

For  original  construction,  No.  shares,  26,674 ;  amount  of  common.  2,667,400  00 

Stockholders,  residents  of  Ohio 2 

Amount  of  stock  held  by  them  June  30,  1881 $15,200  00 

Agents  authorized  to  transfer  stock  :  0.  F.  Cox,  Grand  Central  Depot,  New  York. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  2,109. 

FUNDED   DEBT. 


1.    Kind  of 
bond    or 
oblig'tions. 

2.     If  and  how 
secured. 

"o 

CO 

a 

"o    . 

X5 

fl  =  s 

O   g-" 

35 

7.  Amount 
actually 
issued. 

Ist  mortgage. 

April  1st, 
1872. 

April  1st, 
1902. 

7  fo 

$2,541,000 

Total 

$2,541,000 

Average  amount  per  mile  of  single  main  track  (67.6  miles)...  $38,106  51 
Proportion  of  same  for  Ohio  (4.5  miles) 171,479  29 

OTHER  IVDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate S8,952  18 

All  other  debts,  current  credit  balances,  etc.,  including 

unpaid  coupons 1,428,401  40 

Total  unfunded  debt 1,436,453  58 
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Net  unfunded  debt $1,436,453;58 

Average  amount  per  mile  of  single  main  track  (67.6  miles)    $21,249  31 

Proportion  of  same  for  Ohio  (4.5  miles) 95,621  89 

Increase  since  June  30,  1880 183,726  58 

Total  net  debt  liabilities 3,977,453  58 

Average  amount  per  mile  of  single  main  track  (67.6  miles)     S58,838  07 

Proportion  of  same  for  Ohio  (4.5  miles) 264,771  32 

Total  of  paid  in  stock  and  debt 6,644,853  58 

Total  average  amount  per  mile  (67.6  miles) $98,296  65 

Proportion  of  same  for  Ohio  (4.5  miles) ...     442,334  93 

COST  OF  ROAD  EQUIPMENT,  Etc. 
Total  expenditures  for  construction $5,176,557  58 

CHARACTERISTICS,  Etc. 

LINE   IN   OPEEATION. 

Length.  In  Ohio. 

Single  main  track,  Chandle  to  Fayette 66.47  miles.        4.66  miles. 

Total  single  main  track 66.47        "         4.66        " 

Aggregate  of  sidings  and  other  tracks 4.01        "  .28        " 


Total  length  laid  with  rail  computed  as  single  track...     70.48  miles.        4.94  miles. 

Laid  with  steel  rail,  all  tracks 39.93      " 

Length  in  Ohio,  distributed  as  follows : 

Fulton  county,  main  track,  4.66  ;  sidings,  etc.,  .28  ;  total,  4.94. 

GUAGE,    GRADE,   CURVATURE,    RAILS,    ETC. 

Rail— Iron — On  road 30..55  miles. 

Weight  per  yard 45,  50,  56  and  60  lbs. 

Steel— On  road 39.93  aiilea. 

Average  weight  per  yard  60  and  65  lbs. 

Ties — Average  number  per  mile 2  800. 

Number  laid  during  the  year 21  493. 

Ballasted — On  whole  line  66.47  miles. 

In  Ohio  4(5(3      " 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges— Wood 1 ;  greatest  age  3  years  ;   length 60  ft. 

Trestles— 5;  greatest  age,  9  years;  greate.st  height,  22  ft.;  greatest  length,  200  feet; 
aggregate  length,  464  feet. 
Length  of  shortest  span  of  truss,  60  ft. ;  of  longest,  60  ft. ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  14  ft. 
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Greatest  space  between  cross  ties  upon  bridges  and  trestles,  14  inches; 
length  of  ties,  12  ft. 

Number  of  track  stringers,  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 

How  ofen  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 


Fencing — Average  and  aggregate  cost. 

Whole  line. 

In  Ohio. 

132.94 
132.94 

9  32 

Kind  of  fencing,  as  follows : 

9.32 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection, ! 

in  Ohio 

Number  of  crossings  of  highways  over  railroad 

Number  highway  bridges  18  feet  above  track 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law?    Yes. 
Are  flagmen  stationed  at  each  ?     Yes. 


STATIONS   AND  TELEGRAPH. 


TELEGRAPH   LINE. 

Same  as  last  year. 

STATIONS. 

er  and  freight  (number) 15;  in  Ohio,    1 

ROLLING  STOCK. 

Locomotives  2 

Passenger  cars 1 

Freight  cars  31 

Other  cars  10 

Number  of  locomotives  equipped  with  train  brakes 1 

Kind  of  brake :     Westinghouse. 

Number  of  c.irs  equipped  with  train  brakes i 1 

Kind :     Westinghouse. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains: 

Miller  platform. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Baker  & 

Smith's  heaters ;  hot  water  pipes  in  passenger  cars.    Smoking  and  baggage  cars 

strong  stoves,  generally  the  Winslow  safety  stove. 
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Means  of  lighting  same :     Candles  in  globes,  and  lamps  burning  kerosene  of  300° 
fire  test. 

SPEED   OF  TRAINS. 

Express  passenger,  average  rate,  including  stops 30  miles  per  hour. 

Mail  and  accommodation,  "  23  " 

Freight  trains,  "  12  " 

EMPLOYES. 

Included  in  L.  S.  &  M.  S. 

EXPRESS    AND   TRANSPORTATION   COiMPANIES. 

Express  companies  run  on  this  road :     United  States. 

Terms :     $1.05  per  day  for  messenger ;  25  cents  per  100  lbs.  for  freight. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 
Fuel  consumed— Wood,  126J  cords.    Total  cost $285  46 

TRANSPORTATION. 

Passengers — Number  carried 43,168 

Average  number  carried  in  each  car  per  trip 19 

Average  number  of  miles  traveled  by  each  12i 

Total  mileage,  or  number  carried  one  mile 545,763 

Average  amount  received  for  each  34i  cents. 

Average  amount  per  mfe  received  for  each 2.747    " 

Freight— Tons  carried,  local .56,029 

Average  tons  in  each  loaded  car  per  trip 8J 

Average  tons  in  each  loaded  car  per  mile 8J 

Total  movement,  or  tous  carried  one  mile 1,092,477 

Average  amount  received  for  each  ton 629  cents. 

Average  amount  per  mile  received  for  each  ton 3.217     " 

Average  cost  per  ton  freight  per  mile ; 3.168     " 

Average  amount  received  for  each  ton  local  freight  . 
Articles  transported : 

Coal 

Stone,  lime,  sand,  etc 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products  

Manufactures,  including  agricultural  implements 

Merchandise 

Miscellaneous 


Total  tonnage  yielding  revenue 
Supplies  for  company's  use 


Tons. 

Per  cent. 

380 

7 

1,362 

2.4 

23,649 

42.2 

11,545 

20.6 

3,030 

5.4 

822 

1.5 

2,040 

3.6 

1,801 

3.2 

11,400 

20.4 

56,029 

100 

1,412 
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EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 


•transportation $14,777  36 

Freight  transportation 35,248  96 

Mail  service 3,786  96 

Express  service  682  50 


Total  earnings  of  line  operated  included  in  this  report $54,495  78 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $22,618  73 

Maintenance  of  cars 309  26 

Motive  power 206  05 

Conducting  transportation 21,717  67 

General  expenses: 

Taxes  in  Ohio  (4^  miles) $1,677  37 

Michigan  (66  miles) 1,080  30 

: $2,757  67 

Salaries 6,081  12 

$8,838  79 


Total  operating  expenses,  being  98J  per  cent,  of  earnings $53,690  50 

Net  earnings  of  70.48  miles  operated 805  28 

Net  income  over  operating  expenses  and  rents  paid 805  28 

Per  mile  of  earnings,  $773 ;  proportion  for  Ohio  (4.66  miles) 3,602  18 

"          operating  expenses,  $761  3,546  26 

"           net  earnings,  $12 ■■'.55  92 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER    THAN    EARNINGS. 

Increase  of  floating  debt $183,726  58 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds $177,870  (X) 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Capital  stock $2,667,400  00 

First  mortgage  bonds 2,541,000  00 

Bills  and  accounts  payable 13,817  38 

Past  due  coupons  1,422,636  25 

$6,644,853  58 

*  About  zyi  per  cent,  of  the  taxes  assessed  in  Ohio. 
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ASSETS. 

Construction  15,176,557  58 

Income  account..  $45,659  75 

Interest  on  bonds 1,422,636  25 

1,468,296  00 

$6,644,853  58 


StAile  of  New  Yorlc,  City  and  County  of  JV««  York,  ss, : 

Chas.  F.  Cox,  Secretary  of  the  Chicago  and  Canada  Southern  Eailway  Company 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  0.  F.  Cox,  Secretary. 

[seal  of  r.  r.] 
Subscribed  and  sworn  to  before  me,  this  6th  day  of  September,  A.  D.  1881. 
[seal.]  Dwight  W.  Pardee, 

Com' r  for  Ohio,  residing  in  New  York. 


Note. — Tliis  road  is  operated  by  the  Lake  Shore  &  Michigan  Southern  Railway  Company  (the 
principal  bond  and  stock  holder)  as  agent  for  the  bond  and  stock  holders. 

All  questions  not  answered  here  are  included  in  the  statistics  in  the  L.  S.  &  M.  S.  report. 
The  most  essential  questions,  however,  are  answered  in  this  report, 

C.  P.  Leland,  Auditor  L.  S.  &  M.  S.  R'y. 
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Name  of  road :  Cincinnati  and  Baltimore  Railway. 
By  whom  owned :  Cincinnati  and  Baltimore  Railway  Company. 
By  whom  operated :  Receiver  of  Marietta  and  Cincinnati  Railroad  Company. 
By  what  authority:    Lease  to  Marietta  and  Cincinnati  Railroad  Company. 
Name  of  company  making  this  report:   Cincinnati  and  Baltimore  Railway  Co. 
General  office  at  Cincinnati,  Ohio. 
Principal  office  in  Ohio  at  Cincinnati,  Ohio. 

Address  correspondence  relating  to  this  report  to  Charles  F.  Low,  Secretary,  at 
Cincinnati,  Ohio. 

NAME,  TITLE,  AND  ADDRESSES  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

W  T  McCIintick 

$1,000 

100 

Treasurer  and  Registrar... 

11 

$1,100 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

W  T  McCIintick 

Chillicothe,  0... 

Baltimore,  Md.. 
Cincinnati,  0... 

W.  W.  Scarborough 

W.  W.  Peabody 

R  A.  Holden  

11 

CAPITAL  STOCK. 


CAPITAL  STOCK    AUTHORIZED    BY   LAW. 


Amount— common $1,250,000  00 

Number  of  shares — common 2.5,000 

Par  value  of  each — common $50  00 
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CAPITAL   STOCK   AUTHORIZED   BY    VOTE   OP   COMPANY. 

Amount— common  $1,2.50,000  00 

Amount  subscribed — common 1,2.50,000  00 

Total  paid  in  capital  stock — common 1,247,455  00 

Average  amount  paid  in  per  mile  of  single  main  track  (5.8  miles) 

Proportion  of  same  for  Ohio 


$215,078  45 
All. 


CAPITAL  STOCK   ISSUED,   AND  ON   WHAT  ACCOUNT,    AS   FOLLOWS: 

Amount  of  common — For  subscriptions  paid  in  cash $1,247,4.55  00 

Stockholders,  residents  of  Ohio 127 

Amount  of  stock  held  by  them  June  30,  1881 $611,050  00 

Agents  authorized  to  transfer  stock :  General  office,  Cincinnati,  O. 

Number  of  shares  transferred  within  the  year  at  such  agencies 1,924 

FUNDED  DEBT. 


1.    Kind  of  bond 
or  obligations. 

2.     If  and  how 
secured. 

fig 
m 

T3 

id 

6.     Amount 
of  author- 
ized issue. 

1^. 

'11 
s.H 

By  mortgage 

1870 

1900 

7fo 

$.500,000  00 

$500,000  00 

Total 

$500,000  00 

$500,000  00 

Average  amount  per  mile  of  single  main  track,  (58  miles). $86,206  89 

Proportion  of  same  for  Ohio  :     All. 


State  of  Ohio,  County  of  Hamilton,  ss. : 

Wm.  T.  McOlintick,  President  of  the  Cincinnati  and  Baltimore  Railway  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full  and  correct  statement,  as 
far  as  the  same  purport  to  be  made,  of  the  condition  and  affairs  of  said  company,  on 
the  thirtieth  day  of  June,  A.  D.  r881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  William  T.  McClintick, 

[seal  of  r.  r.]  President. 

Subscribed  and  sworn  to  before  me,  this  27th  day  of  October,  A.  D.  1881. 


[seal.] 


Willis  H.  Wiggins, 
Notary  Public,  Hamilton  County. 
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Name  of  road  :  Cincinnati  and  Eastern  Railway. 

By  whom  owned :  Cincinnati  and  Eastern  Railway  Company. 

By  whom  operated :  Cincinnati  and  Eastern  Railway  Company. 

By  what  authority  :  Charter. 

Name  of  person,  making  this  report:  Wm.  Mansfield,  Secretary  and  Auditior' 
C.  &  E.  Railway  Company. 

General  office  at  Batavia,  Clermont  Co.,  O. 

Principal  office  in  Ohio  at  Batavia,  Clermont  Co.,  O. 

Address  correspondence  relating  to  this  report  to  Wm.  Mansfield,  Secretary  and 
Auditor,  at  Batavia,  Clermont  Co.,  0. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Cincinnati,  Batavia  and  Williamsburgh  R.  R.  Co.  was  organ- 
ized to  build  a  railroad  from  Cincinnati,  Ohio,  to  Williamsburgh,  Ohio, 
(Clermont  Co.),  and  was  incorporated  January  11,  1876.  Capital  stock 
authorized,  was  $200,000.  May  10,  1876,  the  capital  stock  was  increased 
to  $500,000.  May  16,  1876,  eastern  terminus  changed  from  Williams- 
burgh, Ohio,  to  Portsmouth,  Ohio.  May  24,  1876,  name  of  company 
changed  to  "Cincinnati  and  Eastern  Railway  Company".  October  18, 
1876,  main  line  first  operated  between  Baltimore  Junction,  Hamilton 
county,  Ohio,  and  Batavia,  Clermont  county,  Ohio,  15.4  miles. 

December  12,  1876,  charter  amended  and  permission  granted  to  con- 
struct a  branch  road  from  near  Newton,  Hamilton  county,  Ohio,  to  New 
Richmond,  Ohio. 

March  1,  1878,  Ohio  river  branch  of  C.  and  E.  R'j'^  first  operated  be- 
tween Richmond  Junction  and  Tobasco,  5  miles.  August,  1877,  main 
line  first  operated  between  Batavia  Junction,  Hamilton  county,  Ohio,, 
and  Winchester,  Adams  county,  Ohio,  47.5  miles.  June  25,  1878,  addi- 
tional portion  of  main  line  first  operated  between  Batavia  Junction, 
Hamilton  county,  Ohio,  and  Miami  Valley  Junction  (near  Cincinnati), 
Hamilton  county,  Ohio,  5  miles. 

March  1,  1880,  additional  Ohio  river  branch  operated  in  all  from 
Richmond  Junction  to  New  Richmond,  13.63  miles.  November  1,  1880, 
this  company  began  to  operate  the  Columbus  and  Maysville  Railwaj'  as 
part  of  its  line  under  a  temporary  lease.'  No  rent  was  to  be  paid.  The 
termini  of  said  railway  are  at  Sardinia,  Brown  county,  Ohio,  and  Hills- 
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boro,  in  Highland  county,  Ohio.     The   President  of  this  latter  named 
road  is  C.  S.  Bell,  of  Hillsboro,  Ohio. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

W.  R.  McGill 

$2,000  00 

Wm.  Mansfield 

900  do 

Wm.  Mansfield 

1  500  00 

600  00 

Geo.  H.  Wilber 

General  Superintendent... 

General  Freight  Agent 

General  Ticket  Agent 

a 

1,500  00 
720  00 

Geo.  D.  Little 

11 

11 



DIRECTORS. 


Name. 


W.  R.  McGill.... 
J.  P.  Duckwall 
Geo.  H.  Wilber 
S.  Woodward... 
M.  Jamieson  ... 
J.  M.  Neely 


Residence. 


Newton,  O 

Locust  Cor.,  O 
Linwood,  0... 
Cincinnati,  O.. 
Batavia,  O 


0.  H.  Hardin 

Chas.  H.  Thomas 

F.  M  Smith 

.Jas.  Crissman 

N.  R.  Thomson  .... 
Wm.  Mansfield... 


Residence. 


Williamsb'gh  O. 

Mt.  Oreb,  0. 
Winchester,  O. 

Batavia,  O. 


CAPITAL  STOCK. 


CAPITAL   STOCK   AUTHORIZED   BY    LAW. 

Amount— common $500,000  00 

Number  of  shares — common 10,000 

Par  value  of  each — common 50  00 

CAPITAL   STOCK    AUTHOHIZED    BY    VOTE   OF   COMPANY. 

Amount  subscribed — common $298,527  89 

Total  paid  in  capital  stock — common 242,427  46 

Increase  since  June  30,  1880 — common  439  71 

Average  amount  paid  in  per  mile  of  single  main  track  (68  miles)  3,682  75 

Capital  stock  issued,  and  on  what  account,  as  follows :     For  subscriptions  paid  in 

cash — Number  of  shares,  3,517;  amount  of  common,  $175,850. 
Stockholders,  residents  of  Ohio,  1,909. 

Amount  of  stock  held  by  them  June  30,  1881 $242,427  46 

Agents  authorized  to  transfer  stock :  Wm.  Mansfield,  Secretary,  Batavia,  0. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  6. 
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FUNDED  DEBT. 


^ 

^ 

p^ 

o 

a  . 

a 

ca  d 

3 

c 

o 

6 

3 

a 

n! 

0.2 

TS-d 

o 

a 

o 

S-c 

C 

-O   o! 

o 

«5 

C3 

« 

11 

^ 

« 

«j 

■* 

IC 

CO 

t-' 

1st  mortgage.. 

1st  mortgage  on 

Main  Line 

June  26,  1876.. 

July  1,  1896.. 

7fo 

$500,000 

$304,600 

2d  mortgage.. 

2d  mortgage  on 

Main  Line 

Julv  1,  1880... 

July  1,  1900.. 

n 

300,000 

214,800 

1st  mortgage.. 

1st  mortgage  on 

0.  R.  Branch  .. 

July  ii2,  1878.. 

July  1,  1908.. 

■>fo 

350,000 

81,800 

Total  .. 

$1,1.50,000 

5601,200 

Average  amount  per  mile  of  single  main  track  (68  miles) $8,841  00 

Increase  since  June  30,  1880 3,711  13 

Amount  in  hands  of  Trustees  of  Sinking  Fund  for  redemption :    nothing. 

OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $32,911  64 

All  other  debts,  current  credit  balances,  etc 8,490  42 


Total  unfunded  debt 141,402  06 

Cash  securities,  debit  balances,  etc.,  available  to  payment  ...        28,812  12 


Net  unfunded  debt S12,589  94 

Average  amount  per  mile  of  single  main  track  S185  14 

Decrease  since  June  30,  1880  258  26 


Total  net  bebt  liabilities $613,789  94 

Average  amount  per  mile  of  single  main  track §9,026  32 

Total  of  paid  in  stock  and  debt 8856,217  40 

Total  average  amount  per  mile  S12,.591  43 

COST  OF  ROAD  EQUIPMENT,  Etc. 

In  A.  D.  1879,  when  the  receiver  took  charge  of  the  road,  it  was  found  that  there 
existed  a  large  amount  of  construction  debt,  which  had  never  been  reported  to  the 
auditor,  and  had  not  been  taken  into  the  account.  It  was  impossible  to  distribute 
this  to  the  different  sources  of  expense,  and  after  an  unsuccessful  attempt  to  do  so, 
it  was  charged  to  "construction  and  equipment"  without  having  regard  to  the  details. 

For  this  reason  I  am  unable  to  fill  these  items,  and  merely  give  the  total  charged 
"cost  of  road  and  equipment,"  and  "construction." 

W.  M. 
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Total  expenditures  for  construction $841,885  48 

Total  for  road  and  equipment  841,885  48 

Total  average  amount  per  mile  (of  siugle  main  track,  68  miles) 12,380  66 

CHARACTERISTICS,  Etc. 

PROPOSED  LINES. 

From  Miami  Valley  Junction  via  Winchester  to  Portsmouth,  about  107  miles. 
From  Richmond  Junction  to  Aberdeen,  miles  unknown. 
Length  graded,  not  laid  with  rail,  10  miles. 
East  of  Winchester,  Adams  county. 
Proposed  gauge,  36  inches. 

LINE   IN   OPERATION. 

Length  of  single  main  track,  Miami  Valley  Junction  to  Winchester 53.5    miles. 

"  "  Richmond  Junction  to  New  Richmond 14.5       " 

"  "  Sardinia  to  Hillsboro 19.0        " 

Total  single  main  track 87.0    miles. 

Aggregate  of  sidings  and  other  tracks 2.31     " 

Total  length  laid  with  rail  computed  as  single  track 89.31  miles. 

Laid  with  steel  rail :    None. 

Length  in  Ohio,  distributed  as  follows : 


County. 

a 

a 

2 

01 

3 

10.8 
20.98 
20.19 
1.53 
19. 

3.03 

ii.4r 

.77 
.86 
.38 
.30 

14.87 

33  31 

20.57 

1.83 

Total 

72.5 

14.5 

2.31 

89.31 

LINE   OPERATED   UNDER   LEASE — EMBRACED   IN   THIS   REPORT. 


Columbus  and  Maysville  Railway,  length,  19  miles. 
Total  single  track,  length,  19  miles. 


GAUGE,    GRADE,   CDRVATUKE,   RAILS,   ETC. 

Have  been  waiting  to  get  this  information,  but  our  engineer  is  sick,  and  it  cannot 
be  finished.  W.  M. 

Rail— Iron— On  road 68  miles. 

Average  weight  per  yard 38.2  lbs. 
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Ties — Average  number  per  mile 2,640 

Ballasted — On  whole  line 30  miles. 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges — Wood — 28 ;  greatest  age,  5  years ;  aggregate  length,  1,776  feet. 
Trestles — 80 ;  greatest  age,  5  years ;  greatest  height,  50  feet ;  greatest  length,  775  feet ; 
aggregate  length,  11,319  feet. 

Length  of  shortest  span  of   truss,  30  feet ;  of  longest,  160  feet ;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  25  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches ; 
length  of  ties,  6  feet. 

Number  of  track-stringers,  2. 

Are  all  bridges  and  trestles  jirovided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations?     No. 

How  often  ?    Under  almost  constant  supervision. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING — AVERAGE   AND   AGGREGATE  COST. 

Number  miles  fencing,  computed  as  single  line,  whole  line  about  25. 

CHOSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Little  Miami  Railroad  at  Batavia  .Junction. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 
where?     None. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  65. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated,  in  Ohio,  68.  '. 
Miles  of  same  owned  by  railroad  company :     None. 

STATIONS. 

Passenger  and  freight 50 

Number  with  telegraph  communication 10 

Number  of  same  operated  by  railroad  company  10 

ROLLING  STOCK. 

Locomotives,  5;  average  weight 54,800  lbs. 

Express  and  baggage,  2 ;  average  weight 16,000    " 

Passenger  cars,  7;  average  weight 18,000    " 

Freight  cars,  70;  average  weight 9,278    " 

Above  includes  not  owned  by  company  reporting. 
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Locomotives,  1 ;  owned  by  C.  &  M.  Railway  Company. 

Passenger  cars,  1 ;  C.  &  M.  Railway  Company. 

Freight  cars,  10 ;  C.  &  M.  Railway  Company. 

Term  of  service:  Engines  were  new  in  fall  of  1876  and  spring  of  1877;  cars 
'been  in  service  since  1876. 

Number  of  locomotives  equipped  with  train  brakes,  4. 

Kind  of  brake  :     Westinghouse  Air. 

Number  of  cars  equipped  with  train  brakes,  3  passenger,  1  baggage. 

Number  of  passenger  cars  with, "Miller  Platform,"  6. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains: 
Miller  Platform. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?     Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers:  Iron 
stoves  securely  bolted  together  and  to  the  floor,  and  which  do  not  permit  the  escape 
of  fire. 

Means  of  lighting  same  :     Lard  oil  and  candles.  \. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 16  miles  per  hour. 

Mail  and  accomodation  12  " 

Freight  trains 10  " 

AVERAGE   LIFE   OF   LOCOMOTIVES,   CARS,   RAILS,   TIES,   BRIDGES,   Etc. 
The  original  equipment  is  still  in  use,  also  material  in  the  road. 

RATES  OF  TRANSPORTATION. 

i  PASSENGERS. 

Highest.      Lowest.      Average. 

Fare  charged  per  mile — For  distances  less  than  8  miles 3c.  lie.  * 

For  distances  over  Smiles — 1st  class.     3c.  Ijc. 

E.\cursions,  2c.  per  mile. 

FREIGHT. 

We  have  no  information  on  these  matters.  W.  M. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  BOip. 

Trestles  built  in  Ohio,  Ohio  River  Branch  1 ;  aggregate  length 640  feet. 

Length  filled  and  converted  into  embankment...        450  feet. 

Train  Mileage — Passenger.. 38,227 

Freight 3,597 

Mixed 56,923 

Total 98,747 

*  Cannot  give  this  information. 
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Car  Mileage — Passenger 93,891 

Express  and  baggage 70,056 

Freight— loaded 137,119 

empty 69,123 

Total « 370,189 

Fuel  consumed — Coal,  1,651.10  tons.    Total  cost $5,867  16 

Losses,  etc.,  paid — For  animals  killed  in  Ohio : 

1  horse $65  35 

3  cattle 59  70 

6  hogs 18  58 

Total $143  63 

TKANSPOETATION. 

Passengers — Number  carried,  local 85,109 

Freight— Tons  carried,  local 26,001 

EARNINGS,   OPERATING  EXPENSES,   Etc.,    FOR   YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local $33,8.52  48 

Freight  transportation — local 35,039  63 

Mail  service 4,350  91 

Express  service  3,406  28 

Other  sources 222  71 


Total  earnings  of  line  operated  included  in  this  report $76,872  01 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $15,559  74 

Maintenance  of  cars   1,985  74 

Motive  power 19,569  84 

Conducting  transportation 13,727  71 

General  expenses : 

Taxes  in  Ohio $1,969  10 

Salaries 6,3-53  52 

Other  general  expenses  of  operating 2,228  86 

$10,551  48 


Total  operating  expenses,  being  79  per  cent,  of  earnings $61,394  51 

Net  earnings  of  87  miles  operated  15,477  50 

Net  income  over  operating  expenses  and  rents  paid 15,477  .50 

Percentage  of  same  to  capital  stock  and  debt 1,9 

Percentage  of  to  total  means  applied  to  construction,  etc 1.9 

Per  mile  of  earnings $883  58 

Per  mile  of  operating  expenses 705  67 

Per  mile  of  net  earnings 177  90 
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OTHER  RECEIPTS  AND  PAYMENTS  AVITHIN  THE  YEAR. 

RECKIPT.S   OTHER   THAN    EARNINGS. 

Payments  on  capital  stock  S439  71 

Sale  of  bonds  of  company,  $272,300,  at  par  rates  249,278  35 

$249,718  06 

PAYMENTS   OTHER   THAN   OPERATING   EXPENSES   AND   RENTALS. 

interest  on  bonds $37,197  50 

Bonds  of  company  canceled 187,639  72 

Floating  debt  liquidated,  and  interest  on  same. 

Construction  of  new  work 8,244  10 

Additional  equipment 3,796  83 

$231,878  15 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  Stock $277,953  41 

Funded  debt 601,200  00 

Bills  payable 15,566  72 

Accounts  payable 7,627  87 

Income,  notes  and  certificates 1,789  90 

Unsold  bonds 5,500  CO 

Other  items 6,982  75 

Income  account,  C.  &  E.  R'y  24,218  12 

Income  account.  Col.  &  M.  R'y 458  54 

$941,297  31 

A.SSETS. 

Cost  of  road  and  equipment $841,885  48 

Stock  of  Col.  &  M.  R'y 1,000  00 

Cash  with  Treasurer 17,876  09 

Cash  in  transportation 2,836  73 

Cash  with  station  agents  and  condductors 445  33 

Due  from  P.  0.  Department 1,142  22 

Due  from  other  companies 962  37 

Collateral  accounts , 5,.500  00 

Discount  second  mortgage  bonds 7,911  65 

Other  miscellaneous  items 56,977  83 

Income  account,  O.  R.  Branch 4,759  61 

$941,297  31 

42        R.  R.  C. 
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State  of  Ohio,  County  of  Clermont,  ss. : 

W.  R.  McGill,  President  of  the  Cincinnati  and  Eastern  Railway  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  W.  R.  McGill, 

[seal  of  k.  r.]  Premdent. 

Subscribed  and  sworn  to  before  me,  this  1st  day  of  September,  A.D.  1881. 
[seal.]  O.  p.  Gkiffith, 

Notary  Public  in  and  for  Clermont  Co.,  0. 


CINCINNATI,  GEORGETOWN  AND  PORTSMOUTH  RAILROAD 
COMPANY. 

September  13,  1880,  to  June  30,  1881. 


Name  of  road  :     Uinciunati,  Georgetown  and  Portsmouth  Railroad. 

By  whom  owned  :     Cincinnati,  Georgetown  and  Portsmouth  Railroad  Company. 

By  whom  operated  :     Same. 

By  what  authority  :     Charter. 

Name  of  company  making  this  report :  Cincinnati,  Georgetown  and  Portsmouth 
Railroad  Company. 

General  office  at  Cincinnati. 

Address  correspondence  relating  to  this  report  to  M.  Simmons,  Secretary,  at  31J 
West  Third  street,  Cincinnati. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Cincinnati  and  Portsmouth  Railroad  was  sold  at  judicial  sale 
September  13,  1880,  by  order  of  the  Court  of  Common  Pleas,  of  Clermont 
county,  Ohio,  and  was  purchased  by  H.  Brachmann,  and  operated  by 
him  until  the  present  company,  the  Cincinnati,  Georgetown  and  Ports- 
mouth, was  organized. 

The  Cincinnati,  Georgetown  and  Portsmouth  Railroad  was  in- 
corporated December  23,  1880,  and  organized  March  21,  1881. 

List  of  officers,  etc. — See  page  4. 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law — Amount,  common $500,000  00 

Number  of  shares,  common...  10,0000 

Par  value  of  each,  common 50  00 

Capitalstockauthorizedby  vote  of  company — common  113,450  00 

Amount  subscribed,  common  113,4.50  00 

Average  amount  paid  in  per  mile  of  single  main  track  (28.6  miles) 4,0.50  00 

Capital  stock  issued,  and  on  what  account,  as  follows  : 


On  what  account. 


Amount  of 
common. 


For  construction  on  extension  of  line  or  branches. 

For  purchaseof  lines 

Total 


S20,lll  15 
83,333  00 


$113,444  15 
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Stockholders,  residents  of  Ohio 7 

Amount  of  stock  held  by  them  June  30,  1881 S113,450  00 

FUNDED  DEBT. 


1.  Kind  nf  bond 
or  obligations. 

2.  If  and  how 
secured. 

3.  Date  ot 
issue. 

4.  When  due. 

5.  Rate  16.  Amount  of 

of          authorized 
interest.  1       Isoup. 

7.  Amount 
actually 

Issued. 

1st  mortgage 

6 

S.500,01 0  00 

$240,000  00 

None  sold. 
Average  amount  per  mile  of  single  main  track  (100  miles),  S2,400. 
Proportion  of  same  for  Ohio,  all. 

COST  OF  ROAD  EQUIPMENT,  Etc. 
For  expenditures  prior  to  July  1,  1880,  see  report  of  Cincinnati  &  Portsmouth  R.  R. 


Construction  account. 


Right-of-way 

Civil  engineering 

Grading  and  masonry 

Timber  and  ties 

Superstructure  

Iron  rails,  chairs  and  spikes  . 
Contingent  expenses 


Total  expenditures  for  construction . 


Expenditures 

for  the  year 

ending  June 

30,  1881. 


$158  60 
722  26 
543  25 
697  25 
27,869  08 
120  71 


Total  ex- 

peuditures 

tu  July 

1,  1881. 


$30,111  15 


ROAD   ACQUIKBD   BY   PUHCHASE. 


Cincinnati  and  Portsmouth  (original  cost  $262,5.50,43)  purchased  for $83,333  00 

Subsequent  expenditures  for  construction  30,111  15 


Total  expended  for  construction  and  purchase $113,444  15 

Average  cost  per  mile  of  road  constructed  (single  main  track  28.6  miles),  total. 

Avenige  cost  per  mile  of  road  owned  by  company  (single  main  track 

miles),  113,150.00. 
Cost  of  road  and  equipment,  etc. — See  report  of  Cincinnati  and  Portsmouth  R.  R. 
Mail  and  express  cars $29,176  82 

CHARACTERISTICS,  Etc. 

PROPOSKD    LINES. 

From  Columbia  via  Georgetown  to  Portsmouth ;  100  miles. 

Length  graded,  not  laid  with  rail,  8  miles ;  Bethel  to  east  of  Hamersville. 

Proposed  gauge,  36  inches. 
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LINE   OF   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Columbia  to  Bethel  (completed  to  Betliel 

June  30,  1881  28.6  miles.  28.6  miles. 

Aggregate  of  sidings  and  other  tracks 1.1       "  1.1       " 

Total  length  laid  with  rail  computed  as  single  track 29.7      "         29.7      " 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

Hamilton  

Clermont 

10.4 
18.2 

.7 
.4 

11.1 
18.6 

Tatal 

28.6 

1.1 

28.6 

GAUGE,   GRADE,   CHRVATURB,    RAILS,   ETC. 

Gauge  3  feet. 

Grade — Maximum,  permile 132    " 

Longest  maximum 1,500    " 

Aggregate  length  of  maximum 1,500    " 

Curvature — Shortest  radius 573    " 

Aggregate  length  of  shortest  radius 1,000    " 

Rail — Iron — On  road  28.6  miles. 

Average  weight  per  yard 85  &  40  lbs. 

Ballasted — On  whole  line  , 16  miles. 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Combination I;   greatest  age 4  years;  length 508.4  ft. 

Trestles — 32 ;  greatest  age,  4  years  ;  greatest  height,  51  feet ;  greatest  length,  2,330  ft. 

Length  of  shortest  span  of  truss,  30  feet ;  of  longest,  51  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches ; 
length  of  ties,  6  and  12  feet. 

Number  of  track  stringers,  2  and  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often?    Once  a  week. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 


CROSSINGS. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 
where?     Under — New  Richmond  Branch  of  Cincinnati  Eastern,  at  Dry  Run. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  27. 
"  "  "  under  railroad,  2. 
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Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    No. 

STATIONS  AND  TELEGRAPHS. 

TELEGRAPH    LINE. 

Western  Union — have  two  stations. 

STATIONS. 

Passenger  and  freight 17;  in  Ohio..        All. 

Number  with  telegraph  comunication 2;  "     ...       All. 

Number  of  same  operated  by  railroad  compan}' 2;  "     ...  Jointly. 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?  Not  by 
R,  R.  Company. 

ROLLING  STOCK. 

Locomotives 2;     Average  weight 36,000  lbs. 

Express  and  baggage  cars 1;  "  14,000    " 

Passenger  cars 3;  "  16,000    " 

Freight  cars 21;  "  8,800    " 

Number  of  locomotives  equipped  with  train  brakes,  2. 

Kind  of  brake :  Westinghoase. 

Number  of  cars  equipped  with  train  brakes,  4. 

Kind :  Westinghouse. 

Number  of  passenger  cars  with  "  Miller  Platform",  3. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Miller  Platform. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Coal  stoves. 
Means  of  lighting  same :    Candles. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 16  miles  per  hour. 

Mail  and  accommodation 14      "  " 

Freight  trains 12      "  " 

EMPLOYES. 

Superintendents - 1 

Engineers 2 

Baggagemen 1 

Clerks 1 

Firemen 2 

Wipers 2 

Mechanics 1 

Conductors  — 2 

Station   Agents 11 

Section  men 23 

Total  number  employed  by  Company  in  operating  line 46 
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AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 

Average 
life  in 
years. 

Equipmeat  and  superstructure. 

Average 
life  in 
years. 

Kails    Iron 

Cars \ 

Ties— Oak 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 
Fare  charged  per  mile  :  Highest.    Lowest.    Average. 

For  distances  less  thau  8  miles 4cts.  Seta,  3cts. 

Over  8  miles — First  class 3  3  3 

Excursion,  half  rates  and  2  cents  per  mile. 

FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

First  class 19  5 

Second  class 18  5 

Third  class 17  4 

Fourth  class 15  4 

Special  class 12  4 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 10  6  6J 

Second  class 10  6 

Fourth  class 9  5  5J 

Special  class 5  5 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 4  4  4 

Limestone — Carried  ten  miles  or  more  4  4  4 

Undressed  stone  or  lumber — Carried  ten  miles  or  more  4  4-4 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Trestles  built  in  Ohio,4;  aggregate  length,  1,400  feet. 

Ballasting — Miles  of  track  ballasted  with  gravel,  8  ;  in  Ohio,  8. 

Rail  laid — New  iron,  40  lbs.  per  yard,  8.2  ;  in  Ohio,  8.2. 

Train  mileage — Passenger 20,800 

Mixed 10,400 

Construction  8,976 

Total 40,176 

Car  mileage — Passenger 4.5,213 

Expressand  baggage 1/440 

Total 46,6.53 

Fuel  consumed — "Wood,  82  cords ;  coal,  504  tons.    Totalcost $1,250  00 
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TRANSPORTATION— SEPTEMBER  IStii,  1880,  TO  JUNE  SOrn,  1881. 

Passengers — Number  carried,  total 31,553 

Average  number  of  miles  traveled  by  each 11 

Average  amount  received  for  each 28.6c. 

Average  amount  p«r  mite  received  for  each 2.6c. 

Freight— Tons  carried 1,901 

Average  tons  in  each  loaded  car  per  trip 7.6 

Average  amount  received  for  each  ton 93.4 

Articles  transported  Tons. 

Coal 355 

Stone,  lime,  sand,  etc., 24 

Lumber  and  other  forest  products 698 

Grain,  flour,  and  other  agricultural  products 166 

Live  stock 585 

Manufactures,  including  agricultural  implements 45 

Merchandise 28 

Total  tonnage  yielding  revenue 1,901 

EARNINGS.  OPERATING  EXPENSES,  Etc.,  SEPTEMBER  13,  1880,  TO  JUNE  30. 

EARNINGS. 

Passenger   transportation $8,771  11 

Freight  transportation 1,775  69 

Mail  service 760  72 


Total  earnings  of  line  operated  included  in  this  report $11,307  52 


OPERATING   EXPENSES, 

Maintenance  of  way  and  structures $3,649  32 

Maintenance  of  cars 343  18 

Motive  power 813  .54 

Conducting  transportation 4,705  89 

General  expenses,  as  lollows : 

Taxes  in  Ohio 1,513  87 


Total  operating  expenses,  being  97.5  per  cent,  of  earnings  (20.4  mi.)  $11,025  80 

Net  earnings  of  20.4  miles  operated .' 281  72 

Net  income  over  operating  expenses  and  rents  paid 281  72 

Per  mile  of  earnings $.565  37;  proportion  for  Ohio,      all  9J  months. 

operating  expenses...     551  29 ;  "  " 

net  earnings 14  08;  "  " 
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OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

HECKIPTS   OTHER   THAN    EARNINGS. 

Payments  on  capital  stock $113,450  00 

PAYMENTS  OTHER   THAN    OPERATING   EXPENSES. 

Construction  of  new  work $30,111  15 

Purchase  of  C.  &  P.  R.  R 83,333  00 

Balance  5  85  ^ 

$113,450  00 

CONDENSED  GENERAL  BALANCE  SHEET  JULY  1,  1881. 

LIABILITIES. 

Account  of  stock $113,450  00 

Excess  of  assets 179,493  70 

$292,943  70 

ASSETS. 

28.6  miles  of  road $292,661  98 

Cash 281  72 

$292,943  70 


State  of  Ohio,  County  of  Hamilton,  ss.: 

H.  Brachmann,  President  of  the  Cincinnati,  Georgetown  and  Portsmouth  Rail- 
road Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing 
statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and, 
having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company  on  the  thirtieth  day  of  June, 
A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  H.  Brachmann,  President. 

[seal  of  r.  r.] 
Subscribed  and  sworn  to  before  me  this  14th  day  of  September,  A.  D.  1881. 
[seal.]  Wm.  B.  Cranch, 

Notary  Public  in  and  for  Hamilton  county,  0 
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Name  of  road :     Cincinnati,  Hamilton  and  Dayton  Kailroad. 

By  whom  owned :     The  stockholders. 

By  whom  operated :     Cincinnati,  Hamilton  and  Dayton  Railroad  Company. 

•Name  of  company  making  this  report :  Cincinnati,  Hamilton  and  Dayton  Rsdl- 
road  Company. 

General  office  at  Cincinnati,  O. 

Principal  office  in  Ohio  at  Cincinnati,  O. 

Address  correspondence  relating  to  this  report  to  F.  H.  Short,  Secretary  and 
Treasurer,  Cincinnati,  O. 


HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
All  of  this  has  been  given  in  previous  reports. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


J.  H.  Devereaux 

John  Carlisle 

F.H.  Short 

L.  Williams 

Albert  Griggs 

Geo.  S.  Huntington 

A.  H.  McLeod 

Samuel  Stevenson  .. 


Office. 


President 

Vice  President 

Secretary  and  Treasurer 

General  Manager 

Superintendent 

Chief  Engineer 

General  Freight  Agent . 
General  Ticket  Agent  ... 


Address. 


Cleveland .. 
Cincinnati . 


Salary. 


DIRECTOSR. 


Name. 

Residence. 

!                 Name. 

Residence. 

Cleveland 

Cincinnati.. 

M.  M.  AVhite 

S.  Burke 

Cleveland. 

H.  J.  Jewett- New  York. 

M.  E.  Ingalls 1  Cincinnati. 

■ 

CAPITAL  STOCK. 

CAPIT.\L  .STOCK    AUTHORIZED   BY    LAW. 

Amount — common ?3,500,00O  00 

Number  of  shares — common 35,000 

Par  value  of  each — common 100  00 
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CAPITAL  STOCK    AUTHORIZED    BY    VOTE   OF   COMPANY.  • 

Amount— common  $3,500,000  00 


CAPITAL   STOCK    ISSUED,    AND   ON    WHAT    ACCOUNT,    AS   FOLLOWS: 


On  what  account. 


For  subscriptions  paid  in  cash  . 
In  payment  of  dividends  


Total . 


25,000 
10,000 


Amount  of 
common. 


$2,500,000  00 
1,000,000  00 


35,000  !$3,500,000  00 


Stockholders,  residents  of  Ohio,  314. 

Amount  of  stock  held  by  them  June  30,  1881 $2,758,200  00 

Agents  authorized  to  transfer  stock  :  F.  H.  Short,  Secretary,  Cincinnati,  O. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  16,608. 


FUNDED  DEBT. 


1.    Kind  of  bond 
or  obligations. 

2.    If  and  how 
secured. 

3.    Date  of 
issue. 

4.    When  due. 

5.    Rate 

of  inter- 
est. 

6.     Amouut 

of  authorized 

issue. 

7.    Amount 

actually 

issued. 

Oct.   15. 18.=.3 
July  14, 1865 
Oct.     1, 1875 

May       1, 1880 
July     20,  1885 
Oct.       1, 1904 

7 
7 
7 
6 

$1,250,000  00 

500,000  00 

1,000,000  00 

2.000,000  00 

$7,000  00 

494,000  00 

II 

996,000  00 

K 

II 

1,454,000  00 

?4,7.50,000  00 

$2  951 ,000  00 

Average  amount  per  mile  of  single  main  track  (60  miles) $49,183  33 

Proportion  of  same  for  Ohio  (60  miles) 2,951,000  00 

Decrease  since  June  30,  1880  60,000  00 

OTHER  INDEBTEDNESS. 


All  other  debts,  current  credit  balances,  etc $318,889  96 

Cash  securities,  debit  balances,  etc.,  available  to  payment         394,.531  41 


Net  unfunded  debt — credit 

Average  amount  per  mile  of  single  main  track 

Proportion  of  same  for  Ohio 

Decrease  since  June  30,  1880 


$1,260  69 
75,641  45 
91,003  .59 


$75,641  45 


Total  net  debt  liabilities 2,875,388  55 

Total  of  paid  in  stock  and  debt 6,375,358  55 

Total  average  amount  per  mile $10,625  59 

Proportion  of  same  for  Ohio 6,375,358  55 
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COST  OF  ROAD  EQUIPMENT,  Etc. 

Total  expenditures  for  construction  and  real  estate : 

Expenditures  prior  to  July  1,  1880 $4,199,636  77 

Expenditures  for  the  year  ending  June  30,  1881 47,814  57 

Total  expenditures  to  July  1,  1881 $4,247,451  34 

Average  cost  per  mile  of  road  constructed  (single  main  track,  60  miles)  70,790  85 
Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

60  miles) 70,790  85 

Proportion  of  same  for  Ohio 4,247,451  34 

COST   OP   EQUIPMENT  OWNED   BY   COMPANY. 

33  locomotives;  35  first-class  passenger  cars;  376  box  freight  cars ;  180  platform  cars; 
1 1  baggage  cars ;  2  mail  and  express  cars ;  91  coal  cars ;  24  section  cars ;  18  hand 
cars ;  10  caboose  cars ;  1  directors'  and  superintendent's  car ;  27  stock  cars ;  3 
wrecking  cars.  This  shows  the  amount  of  equipment  at  date.  The  cost  of  each 
item  cannot  be  given  separately. 

Total  cost  of  railroad  equipment  owned  by  company §1,118.331  71 

Average  amount  per  mile  (of  single  main  track,  60  miles) 18,636  86 

Proportion  for  Ohio  (60  miles) 1,118,331  71 

Total  for  road  and  equipment 5,365,783  05 

Total  average  amount  per  mile  (of  single  main  track,  60.miles) 89,429  72 

Proportion  of  same  for  Ohio  (60  miles) 5,365,783  05 

COST   OF   PROPERTY    PURCHASED   BY   COMPANY  NOT  INCLUDED   IN  THE  FOREGOING  ACCOUNTS". 

Real  estate  not  included  in  the  foregoing  accounts $86,924  .57 

Property  held  in  trust  for  company : 

Stock  and  bonds 9.54,597  76 

Advances  made  to  leased  lines  and  guarantees 1,681,328  12 

OTHER   IT^MS   CHABGED   TO   PERMANENT   Il^VSSTMENTS. 

Deshler,  McComb  and  Toledo  Railroad $39,815  44 

Total  permanent  investment 8,128,443  94 

Proportion  for  Ohio  (60  miles) 8,128,443  94 

Average  per  mile  (of  single  main  track,  60  miles) 135,474  06 

LINE    IN    OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Cincinnati  to  Dayton 59.927  59.927 

Total  single  main  track 59.927  59.927 

Double  track.  New  River  to  Schenck's 5.120  5.120 

Cincinnati  to  Lockland 10.860  10.850 

Aggregate  of  sidings  and  other  tracks 23.782  23.782 

Total  length  laid  with  rail  computed  as  single  track 99.679  99.679 
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Laid  with  steel  rail,  all  except  sidings  (main).... 
"  "  (second)  . 

Length  in  Ohio,  distributed  as  follows: 


.59.927 
1.5.970 


County. 

Main  track. 

Double 
track. 

Sidings,  etc. 

Total. 

Hamilton  

17.488 

3.721 

24127 

14  ..591 

10.850 

12.122 

579 

6.520 

4.561 

40.460 
4  300 

5.120 

•  35  767 

19  152 

Totals 

59.927 

15.970 

23.782 

99,679 

GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 


Gauge . 


4  feet  9  in. 


30.6 


lbs. 

miles. 

lbs. 


Grade — Maximum,  per  mile 

Longest  maximum 686    " 

Aggregate  length  of  maximum 6.86    " 

Curvature — Shortest  radius 134.6    " 

Aggregate  length  of  shortest  radius 3,060    " 

Aggregate  length  of  all  radii  83,582    " 

Aggregate  length  of  tangent ' 44.05  miles. 

Rail— Iron— On  road  (side  track) ■. 23.782     " 

Average  weight  per  yard  (originally) 60 

Steel— On  road:     Main,  59.927;  second  track,  15,970 75.897 

Average  weight  per  yard  60 

Ties — Average  number  per  mile 2  800 

Ballasted — On  whole  line,  all. 
In  Ohio,  all. 
With  gravel. 

BRID(iES,   TRESTLES,    ETC.,    IN   OHIO.     . 

Bridges — Wood,  14  ;  greatest  age,  14  years;  aggregate  length 3.126  feet. 

Iron,  1 ;  greatest  age,  1  i  years ;  aggregate  length 100  feet. 

Total 3,226 

Trestles — 3;  greatest  age,  6  years;  greatest  height,  22  feet;  greatest  length,  110; 
aggregate  length,  3.86. 

Length  of  shortest  span  of  truss,  60  feet ;  of  longest,  200 ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  24  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  2  inches; 
length  of  ties,  10  feet. 

Number  of  track  stringers,  180. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?     Yes. 

Do  all  bridges  and  trestles  recei .  e  stated  examinations  ?     Yes. 

How  often  ?    About  every  two  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
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Feucing— Average  and  Aggregated  Cost.  Whole  Line.         In  Ohio. 

Number  miles  fencing,  computed  as  single  line 120  120 

Kind  of  fencing,  as  follows: 

Post  and  board  (average  cost  per  rod,  S1.28.) 

Wire  (average  cost  per  rod,  §1.00),  5  wire 24  2i 

Length  of  road  unfenced,  and  the  reason  therefor:     The  road  has  all  been  fenced. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 
Marietta  and  Cincinnati  Railroad  at  Cincinnati. 
Cincinnati  and  Springfield  Railroad  at  Dayton. 

Number  of  crossings  of  highwaj's  at  grade  in  this  State  without  protection 90 

Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates 

or  flagmen 17 

Number  of  crossings  of  highways  over  railroad 1 

"  "  "         under  railroad 5 

Number  of  highway  bridges  18  feet  above  track 4 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?     Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 


STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated 60 

Miles  of  same  owned  by  railroad  company 60 

STATIONS. 

Passenger  and  freight  42 

Number  with  telegraph  communication  25 

Number  of  same  operated  by  railroad  company 25 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Yes. 

ROLLING    STOCK. 

Locomotives 33;  Average  weight,  lbs 68,340 

Express  and  baggage  cars 13;  "  "      36,000 

Passenger  cars 35;  "  "      35,000 

Freight  cars 674;  ",  "      18,000 

Other  cars U;  "  "      17,000 

Number  of  locomotives  equipped  with  train  brakes,  17. 

Kind  of  brake:     Westinghouse  air. 

Number  of  cars  equipped  with  train  brakes^,  48. 

Kind:     Westinghouse  air. 

Number  of  passenger  cars  with  "Miller  I'Uaform,"  35. 

Method  of  bridging  between   passeiigi-r  cars,  when  two  or  more  are  run  in  tiains : 
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Miller  Platform  and  buffer. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?     Yes. 
iState  methods  of  heating  cars  used  for  the  transportation  of  passengers:     Wood  or 

coal.     Part  with  Baker  heaters. 
Means  of  lighting  same:     Candles  or  oil. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 28  miles  per  hour. 

Mail  and  accommodation,  "  23  " 

Freight  trains,  "  10  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 21 

Engineers 36 

Baggagemen 26 

Flagmen,  switch-tenders  and  watchmen 66 

Laborers 211 

Clerks 121 

Train  dispatchers H 

Firemen 41 

Wipers 11 

Mechanics 218 

Conductors 16 

Brakemen 45 

Station  agents 27 

Section  men  107 

Other  employes 106 

Proportion  for  Ohio  1056 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     American  and  United  States. 

Terms:  American,  $7.50  per  day  for  4,000  lbs.  north,  and  2,000  south,  between  Cin- 
cinnati and  Hamilton,  and  15  cents  per  100  lbs.  excess.  United  States,  fl.OO  per 
day  for  10,000  lbs.,  between  Cincinnati  and  Toledo,  and  2,000  additional  between 
Cincinnati  and  Hamilton,  daily  average,  and  55  cents  per  100  for  excess. 

AVERAGE   LIFE   OF    LOCOMOTIVES,    CARS,    RAILS,   TIES,   BRIDGES,  Etc. 

The  figures  below  can  only  be  given  as  estimates,  subject  to  usage,  quality,  loca- 
tion, etc. : 

Average  Life 
Equiqinent  and  Superstructure.  in  Years. 

Ties — Oak — Estimated 7 

Telegraph  poles — Ceder — Estimated 10 

Other — Estimated 12 

Fence  posts — Estimated  10 
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RATES  OF  TRANSPORTATION. 


PASSENGERS. 

Highest.  Lowest.  Average. 

Fare  charged  per  mile — For  distances  less  than  8  miles  10c.  3c.  EstM  3^c. 

For  distances  over  8  mi. — Ist  class...      3c.  3c.  3c. 

Excursion      2c.  Jc.  Est'd  Ic. 
Amount  charged  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on  your 
road;  For  seat,  50c.  and  $1.00,  according  to  destination;  berth,  S2.00;  section, 
$4.00  ;  state  room,  $5.00. 

FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

Highest.  Lowest.  Average. 

Firstclass 10.00  C«a.  1.05  Cfe.   5.00  CV«. 

Second  class 8.00  1.25  4.50 

Third  class  6.00  1.00  3.50 

Fourth  class 5.00  0.75  2..50 

Fifth  class 4.00  0.50  2.00 

Specialclass 2.50  0.40  1.50 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

Firstclass 30.00  5.17  17.50 

Second  class 30.00  4.14  17.00 

Third  class 30.00  3.45  15.00 

Fourth  class 30.00  3.10  1.5.00 

Fifth  class 25.00  2.76  14.00 

Specialclass 25.00  2..58  13.00 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles: 

Firstclass  6.13  2.25  4.00 

Second  class 5.16  1.75  3.50 

Third  class 3.87  1..50  2.50 

Fourth  class 3.23  1.00  2.00 

Fifth  class 3.00  0.75  2.00 

Specialclass 2.42  0.70  1.50 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 5.00  0.50  1.25 

Carried  less  than  ten  miles 25.00  5.f  10.00 

Pig  iron — Carried  10  miles  or  more 5.00  0.65  1.50 

Carried  less  than  10  miles 25.00  5.|  10.00 

Limestone — Carried  10  miles  or  more '. 5.00  0.65  1.50 

Carrit-d  less  than  10  miles 25.00  5.|  10.00 

Iron  ore — Carried  10  miles  or  more 5.00  0.65  1.50 

Carried  less  than  10  miles 25.00  5.f  10.00 

Undressed  stone  or  lumber— Carried  10  miles  or  more  ...     5.00  0.75  1.50 

Carried  leas  than  10  miles...  25.00  5.|  10.00 
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Rate  per  100  lbs.  for  loading; 

First  class 4.25 

Second  class 3.00 

Third  class 1.50 

Fourth  class 1.50 

Fifth  class l.,50 

Special  class 1.25 

Rate  per  100  lbs.  for  unloading: 

First  class 4.25 

Second  class 3.00 

Third  class 1.50 

Fourth  class 1.50 

Fifth  class 1.50 

Special  class 1.25 


3.75 

4.00 

3.00 

3.00 

1.50 

1.50 

1.50 

1.50 

l..oO 

1.50 

125 

1.25 

3.75 

4.00 

3.00 

3.00 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.25 

1.25 

DOINGS  OF  THE  YEAR  ENDING  JVNE  30rn. 
Bridses  built  in  Ohio,  as  follows: 


Location  or  how  designated. 

Construction. 

Material. 

Length. 

No.  5  Mill  Creek  Carthage 

Howe  Truss 

Wood 

110  feet 

60     " 

Trestles  built  in  Ohio,  1 ;  aggregate  length,  110  feet ;  length  filled  ami  converted  into 
embankment,  .36  feet. 

Fencing  in  Ohio — Miles  of  single  fence  built :     None  but  repairs. 

Rail  laid — Steel,  60  lbs.  per  yard. 

Train  mileage — Passenger 315,741 

Freight 167,517 

Mixed 240,390 

Construction \ 25,141 

Total 748,789 

Car  mileage — Passenger 1,265,187 

Express  and  baggage 399,620 

Freight— loaded 3,537,051 

empty 844,212 

Caboose 147,203 

Total 6,193,273 

Fuel  consumed— Wood,  773  cords ;  coal,  22,968i  tons ;  total  cost $62,320  04 

Losses,  etc.,  paid — On  goods  and  baggage 5,303  36 

43  R.R.C, 
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For  injuries  in  (Jhio,  fatal  and  non-fatal ; 

to  passengers $16,794  98 

to  employes  1,173  97 

toothers 750  00 

Total 518,718  95 

For  animals  killed  in  Ohio : 

Two  horses S176  15 

Six  cattle  125  00 

Total  S301  15 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons:     Can't  answer. 

TRANSPORTATION. 

Passengers — Number  carried,  local 922,365 

through 112,317 


Total  .- 1,034,682 

Average  number  carried  in  each  car  per  trip 22.76 

Average  number  of  miles  traveled  by  each 19.78 

Total  mileage,  or  number  carried  one  mile 20,470,760 

Average  amount  received  for  each 38.46  cents. 

Average  amount /)er  mife  received  for  each 1.945     '• 

Freight— Tons  carried,  local 677,893 

through  281,677 


Total  9.59,570 

Average  tons  in  each  loaded  car  per  trip 9.67 

Average  tons  in  each  loaded  car  per  mile 10.02 

Total  movement,  or  tons  carried  one  mile 35,439,815 

Average  amount  received  for  each  ton 55J  cents. 

Average  amount  per  mile,  received  for  each  ton  1.474  cents. 

Average  cost  per  ton  freight  per  mile  :     Have  no  way  of  ascertaining. 

Average  amount  received  for  each  ton  through  freight 39  cents. 

Average  amount  received  for  each  ton  local  freight 62      " 

Average  cost  each  ton  through  freight :     No  way  of  ascertaining. 
Average  cost  each  ton  local  freight:     No  way  of  ascertaining. 

Articles  transported :  Tons.  Percent. 

Coal 99,261  10.35 

Stone,  lime,  sand,  etc 57,282  5.97 

Petroleum 8,772  0.92 

Ores 3,643  0.38 

Pig  and  bloom  iron 52,235  5.44 

Manufactured  iron  19,382  2.02 

Lumber  and  other  forest  products 163,372  17.02 

-Grain,  1,796,888  bus.;  flour,  217,906  bbls 270,262  28.16 
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Live  Stock,  6,142  cars  73,704  7.68 

Animal  products 23,630  2.46 

Manufactures,  including  agricultural  implements 27,776  2.90 

Merchandise 150,119  15.66 

Miscellaneous 10,128  1.05 

Total  tonnage  yielding  revenue 959,570  100.00 

Supplies  for  company's  use 14,173 

EARNIiSTOS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation — local §312,610  86 

through 85,526  73 


Total $398,137  59 

Freight  transportation— local 5421,191  17 

through 111,345  21 


Total 532,536  38 

Mail  service ^ 7,945  72 

E.xpress  service 13,620  70 

Other  sources 142,255  73 


Total  earnings  of  line  operated  included  in  this  report $1,094,496  12 

OPERATING    EXPENSES. 

Maintenance  of  way  and  structures $110,288  56 

Maintenance  of  cars 85,243  89 

Motive  power 143,748  72 

Conducting  transportation 207,345  23 

General  expenses— Taxes  in  Ohio $26,601  37 

Salaries 26,969  89 

•Other  general  expenses  of  operating 19,196  81 

72,768  07 


Total  operating  expenses  being  56.59  <]o  of  earnings $619,394  47 

Net  earnings  of  60  miles  operated 475,101  65 

Net  income  over  operating  expenses  and  rents  paid 475,101  65 

Percentage  of  s  me  to  capital  stock  and  debt 7f55 

Percentage  of  to  total  means  applied  to  construction,  etc 8j'ij 

Per  mile  of  earnings $18,241  60;  proportion  for  Ohio  (60  miles) 1,094,496  12 

operating  expenses    10,323  24;                                                      619,394  47 


Net  earnings $7,918  36;  $475,10165 
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OTHER  RECEIPTS  AND  PAYMENTS  AVITHIN  THE  YEAR. 

RECEIPTS   OTHER   THAN"   EARNINGS. 

Sale  of  Other  stocks,  bonds  and  securities S22,455  60 

Increase  of  floating  debt 77,750  00 

Equipment 600  00 


S100,80.T  60 


PAYMENTS   OTHER   THAN   OPERATING    EXPENSES    AND    RENTALS. 

Interest  on  bonds $182,604  69 

Premiums  and  commissions  for  paying  coupons 202  49 

Interest  on  floating  debt 1,440  88 

Dividends,  rate  2  per  cent,  on  general  stock 70,000  00 

Last  dividend  declared  on  general  stock  :  Nov.  8,  1880. 

Bonds  of  company  canceled 60,000  00 

Applied  to  sinking  fund 24,000  00 

Construction  of  new  work 87,630  01 

Discount  on  bonds 14,500  00 

Profit  and  loss 3,439  34 


S443,817  41 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock 83,500,000  00 

First  mortgage  bonds 7,000  00 

Second  mortgage  bonds 494,000  00 

Consolidated  mortgage  bonds 2,450,000  00 

Surplus  earnings 1,933,582  22 

Coupons  unpaid 29,278  45 

Dividends  unpaid 7,775  59 

Bills  payable 77,750  00 

Cincinnati,  Richmond  &  Chicago  lessors 7,242  91 

Railroad  and  individual  account 196,843  01 

83,703.472  18 

AS.-^BTS. 

Construction 83,874,892  94 

Equipment 1,118,331  71 

Real  estate 372,558  40 

Stock  and  bonds 954,597  76 

Material  for  repairs .• 180,491  83 

F.  H.  Short,  Trustee 86,924  57 

Cincinnati,  Richmond  &  Ft.  Wayne  R.  R 220,514  70 

Dayton  &  Michigan  R.  R.,  lessors 565,259  39 

Cincinnati,  Hamilton  &  Indianapolis  R.  R 895,554  03 

McComb,  Deshler  &  Toledo  R.  R 39,815  44 

Railroad  and  individual  account 73,154  03 

Cash  and  cash  assets 318,560  23 

Bills  receivable 2,817  15 

88,703,472  18 
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SUMMARY  OF  ACCIDENTS. 

PERSONS  KILLED — CAUSES. 

Employes — Run  over  in  yards,  on  sidings,  or  in  switching 1 

Coupling,  or  crushed  hetween  cars  and  engine 1 

Lying,  walking,  falling,  or  being  on  track 2 

Catching  foot  in  frog  or  between  rails — run  over 1 

Miscellaneous 1 

Others — Riding  or  driving  across  track 3 

Lying,  walking,  falling,  or  being  on  track 4 

Total 13 

PERSONS   IN.TURED — CAUSES. 

Passengers — Getting  on  or  oflf  engine  or  train  in  motion  9 

Falling  or  thrown  from  engine  or  train 1 

Collisions 15 

Miscellaneous 1 

Employes — Coupling,  or  caught  between  cars  and  engine 7 

Falling  or  thrown  from  engine  or  train 1 

Miscellaneous 7 

Others — Getting  on  or  off  engine  or  train  in  motion 3 

Lying,  walking,  falling,  or  being  on  track 4 

Total 48 

RECAPITULATION. 

Killed — Employes — from  causes  beyond  their  control 2 

from  misconduct  or  want  of  caution 4 

6 

Others — at  stations  and  highway  crossings 3 

trespassing  on  track,  etc 4 

-  7 

Total  killed 13 

Injured — Passengers— from  causes  beyond  their  control 15 

misconduct  or  want  of  caution 11 

26 

Employes — from  causes  beyond  their  control 7 

misconduct  or  want  of  caution  8 

15 

Others — at  stations  and  highway  crossings 1 

stealing  rides 2 

trespassing  on  track,  etc 4 

7 

Total  injured 48 
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TRAIX  ACCIDENTS— ENTIRE  LINE. 


►; 

^ 

Date. 

3 

1 

July  13 

li 

Aug.    4 

H 

4 

4 

29 

0 

30 

6 

Sept.  29 

7 

Oct.      9 

S 

Nov.  26 

» 

Dec.    3 

10 

Oct.   ?0 

Belmore 

Schenek's  .... 
Mill  creek .... 
Hamiltoa  .... 
Miamibburg  . 
Jones' 


Freight 

Engine 

Gravel 

Pass'r  &  fr'ght ., 

Freight 

Pass'r  &  fr'ght.. 

Freight 

Engine 

Freight 

Passenger 


Cau.se  of  accident. 


Hear  end  collision  ., 

Switch  open 

Running  fast 

Hear  end  collision ., 

Train  parted 

Mistaken  orders 

llun  into  by  H.  &i 

Switch  set  wrong 

Broken  rail 

Mistaken  order 


EfTect  of  accident. 


Slight  damage. 
Engine  derailed. 
Car  broken. 
Xo  damage. 
Draw-bars  broken. 
Freight  cars  wrecked. 
Two  cars  destroyed. 
Xo  damage. 
Cais  derailed. 
Cars  and  engine destr'd. 


SUMMARY  OF  TRAIN  ACCIDENTS. 
Number : 

Accidents  causing  derailment  of  trains 

Accidents  not  resulting  in  derailment  of  train 

Collisions — crossing 


Total  accidents  10 

Causes  of  accidents  effecting  derailment  of  trains : 

Broken  rail 1 

Misplaced  switch  1 

Total 2 

Causes  of  collisions : 

Cars  on  main  track 1 

Fog 1 

Orders — absence  of,  mistake  in,  neglect  or  disobedience  to 1 

Sudden  derailment  of  train  on  opposite  track 2 


Total. 


5 


Total  derailments 2 

Total  collisions 5 

Total  accidents 10 


Slate  of  Ohio,  County  of  Cayaliof/n  ss. : 

Lewis  Williams,  General  Manager  of  the  Cincinnati,  Hamilton  and  Dayton  Rail- 
road Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing 
statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and 
having  carefully  examined  the  same,  declares  them,  to  be  a  true,  full  and  correct 
statement,  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of 
June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  Lewis  Williams, 

[seal  of  r.  r.]  Generid  Mumiger. 

Subscribed  and  sworn  to  before  me,  this  30th  day  of  August,  A.  D.  1881. 

J.  T.  Wann, 
[seal]  '  Notary  Public. 
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Name  of  road:  Cinciunati,  Hamilton  and  Indianapolis  Railroad. 

By  whom  owned ;  Cincinnati,  Hamilton  and  Indianapolis  Railroad  Company. 

By  whom  operated :  Cincinnati,  Hamilton  and  Dayton  Railroad  Company. 

By  what  authority  :  Stock  ownership. 

Name  of  company  making  this  report:  Cincinnati,  Hamilton  and  Indianapolis 
Railroad  Company. 

General  office  at  Cincinnati,  0. 

Principal  ofBce  in  Ohio  at  Hamilton,  0. 

Address  correspondence  relating  to  this  report  to  F.  H.  Short,  Secretary  and 
Treasurer,  at  Cincinnati,  O. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


J.  H.  Devereux 1  resident 

H.  D.  Huntington  '  Vice  President 

F.  H.  Short '  Secretary  and  Treasurer 

" General  Manager 

Superintendent 

General  Freight  Agent .. 

General  Ticket  Agent  .... 


L.  Williams  . 

A.  Griggs  

A.  H.  McLeod 

Samuel  Stevenson  . 


Cleveland 
Cincinnati'. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cleveland  

Cincinnati 

II          

J.  M.  Ridenour Ind'polis,  Ind... 

F.  H.  Short 

CAPITAL  STOCK. 

CAPITAL  STOCK    AUTUORIZED   BY    LAW. 

Amount— common $2,500,000  00 

preferred 279,766  90 

Total S2,779,766  90 
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Number  of  shares — common  .. 
preferred  , 


Total 

Par  value  of  each — common 

preferred 

Increase  since  June  30,  1880 — preferred. 


25,000 
2,797 


27,79r 

SlOO  00 

100  00 

279,766  00 


CAPITAL  STOCK   AUTHORIZED    BV   VOTE   OF   COMPANY. 

Amount — common 

preferred 

Total  paid  in  capital  stock — preferred 

Increase  since  June  30,  1880 — preferred 

Average  amount  paid  ^n  per  mile  of  single  main  track  (98.2 miles)... 


52,500,000  00 
279,766  90 
279,766  90 
279,766  90 
279,766  90' 


CAPITAL   STOCK   ISSUED,   AND   ON   WHAT   ACCOUNT,   AS   FOLLOWS: 

None  issued  to  the  public. 


On  what  account. 

No.  shares. 

Amount  of 
common. 

Amount  of 
preferred. 

2,797  &  frac. 
25  000 

2,797  &  frac. 

Held  by  C,  H.  &  D.  R.  R 

S9  snn  nnn  no 

Total  

27,797  S2.500.000  00 

§2,779,766  90' 

Stockholders,  residents  of  Ohio,  97. 

Amount  of  stock  held  by  them  June  30,  1881 $205,966  00' 

Agents  authorized  to  transfer  stock :     F.  H.  Short,  Secretary  and  Treasurer,  Cincin 

nati,  0. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  914. 

FUNDED  DEBT. 


1.  Kind  of 
bond  or  obli- 
gations. 

2.  If  and  how  secured. 

3.  Pate  of 
issue. 

4.  When  due. 

a. 9 

6.  Amount  of 

authorized 

issue. 

7.  Amount 
actually  issued. 

Julys,  1873... 

July  1, 1893... 

7 

82,500,000  00 

$2,500,000  00 

Total 

$2,500,000  00 

S2,5O0,00O  00 

Average  amount  per  mile  of  single  main  track  (98.2  miles)..   S25,458  25 
Proportion  of  same  for  Ohio  (19.5  miles) 483,706  75 


*  Belongs  to  Ciu.,  Ham.  &  Dayton  R.  R.  Co. 
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OTHER   INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $949,069  03 

Total  unfunded  debt 1949,069  03 

Average  amount  per  mile  of  single  main  track §9,664  65 

Proportion  of  same  for  Ohio 188,280  68         ' 

Decrease  since  June  30,  1880 317,620  04 

Total  net  debt  liabilities 3,449,069  03 

Average  amount  per  mile  of  single  main  track 53.5.122  90 

Proportion  of  same  for  Ohio 684,896  .55 

Total  of  paid  in  stock  and  debt 3,728,835  ^ 

Total  average  amount  per  mile $37,971  85 

Proportion  of  same  for  Ohio  740,451  07 

COST  OF  EOAD  EQUIPMENT,  Etc.    ■ 

KOAD   ACQUIRED   BY   PURCHASE. 

Cincinnati  and  Indianapolis  Junction  R.  E $1,890,000  00 

Original  cost — don't  know. 

Subsequent    expenditures    for    construction   and   real 

estate 606,167  60 

Total  expended  for  construction  and  purchase $2,496,167  60 

Average  cost  per  mile  of  road  constructed  (single  main  track,  98.2  miles)  25,419  22 
Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

98.2  miles) 25,419  22 

Proportion  of  same  for  Ohio  (19.5  miles) 495,674  79 


COST   OF  EQUIP.MEST   OWNED   BY   C05IPANY. 

15  locomotives;  6  passenger  cars  ;  333  box  freight  cars  ;  58  platform  cars ;  4  baggage 
cars ;  28  coal  cars  ;  15  section  cars ;  22  hand  cars  ;  8  caboose  cars ;  50  stock  cais; 
2  wrecking  cars.  This  shows  the  amount  of  equipment  to  date.  The  cost  of 
each  class  cannot  be  given  separately. 

Total  cost  of  railroad  equipment  owned  by  company $228,472  48 

Average  amount  per  mile  (of  single  main  track,  98.2  miles)  2,326  60 

Proportion  for  Ohio  (19.5  miles) 45,368  70 

Total  for  road  and  equipment 2,724,640  08 

Total  average  amount  per  mile  (of  single  main  track,  98.2  miles)  27,745  82 

Proportion  of  same  for  Ohio,  (19.5  miles) 540,543  49 
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CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Hamilton  to  Indianapolis 98.2  miles.  19.5  miles. 

Total  single  main  track 98.2      "  19.5     " 

Aggregate  of  sidings  and  other  tracks 8.9        "  1.735    " 

Total  length  laid  with  rail  computed  as  single  track...  107.1  miles.  21.235miles. 

Laid  with  steel  rail 20.        "  20.           " 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc . 

Total. 

Butler 

19.5 

1.735 

21.235 

Totals 

19.5 

1.735 

21.235 

Steel  rail   

GAUGE,   GRADE,   CURVATURE,   RAILS,    ETC. 

Grade — Maximum,  per  mile 65  feet. 

Longest  maximum  19,060    " 

Aggregate  length  of  maximum 80,572    " 

Carvature — Shortest  radius 1,146    " 

Aggregate  length  of  shortest  radius 2,006    " 

Aggregate  length  of  all  radii 75,504    " 

Aggregate  length  of  tangent 84.60  miles. 

Rail — Iron — Average  weight  per  yard — Originally 60  lbs. 

Steel — On  road — In  Ohio 19.5  miles. 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile 2,640. 

Ballasted — On  whole  line 98.2  miles. 

In  Ohio 19.5     " 

With  gravel. 


BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood 3;  greatest  age 8  years  ;  aggregate  length......  1,004  feet. 


Total 1,004  feet. 

Trestles — 2;    greatest  age,  7  years ;   greatest  height,  12  feet ;  greatest  length,  90  ft.; 
aggregate  length,  142  feet. 
Length  of  shortest  span  of  truss,  42  ft. ;  of  longest,  165  ft. ;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  24  ft. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  2  inches ; 

length  of  ties,  10  feet. 
Number  of  track  stringers,  58. 
Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 
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Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 
How  often?    Average  two  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 

FENCING — AVERAGE  AND    AGGKEGATB   COST. 

Road  all  fenced  in  Ohio,  19.5  miles. 

CROSSINGS. 

Number  of  crossings  of  highways — Over  railroad    "It    ^,  5 

Under  railroad  r"  "-'"'o  5 

Highway  bridges  18  feet  above  track 7 

Less  than  18  feet  above  track;  built  by  city  of  Ham- 
ilton— 16  feet,  4  inches  from  rail 1 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law '?    Yes. 
Are  flagmen  stationed  at  each?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH  LINE. 

Miles  on  line  of  road  operated 98.2;  in  Ohio 19.& 

Miles  of  same  owned  by  railroad  company 98.2;        "       19.5 


Passenger  and  freight 37;  in  Ohio 9 

Number  with  telegraph  communication 15;        "       2 

Number  of  same  operated  by  railroad  company 15;        "       2 

Is  pay  received  for  messages  sent  over  line  owned  bj' 
railroad  company  ?    Yes. 

ROLLING  STOCK. 


average  weight— lbs 67,640 

26,000 

35,000 

18,000 

17,000 


Locomotives 15 

Express  and  baggage  cars 4 

Passenger  cars 6 

Freight  cars 469 

Other  cars 10 

Number  of  locomotives  equipped  with  train  brakes,  5. 

Kind  of  brake:  Westinghouse  Air. 

Number  of  cars  equipped  with  train  brakes,  10. 

Kind :  Westinghouse  Air. 

Number  of  passenger  cars  with  "Miller  Platform",  6. 

IMethod  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Miller  Platform  and  Buffer. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :   Wood  and 

coal. 
Means  of  lighting  same :     Oil  and  candles. 
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SI'EED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 24  miles  per  hour. 

Mail  and  accommodation 24  " 

Freight  trains 10  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 5 

Engineers 15 

Baggagemen  3 

Flagmen,  switch-tenders  and  watchmen 17 

Laborers 27 

Clerks 14 

Train  dispatchers 3 

Firemen 15 

Wipers 4 

Mechanics ■ 2H 

Conductors 9 

Brakemen 17 

Station  Agents 21 

Section  men 84 

Other  employes ti 

Total  number  employed  by  company  in  operating  line 267 

Proportion  for  Ohio 83 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

"  Express  companies  run  on  this  road :     United  States  Express  Co. 
Terms:    $20  per  day  for  4,000  lbs.,  and  33 J  cents  per  100  excess. 


HATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.       Lowest.        Average. 
Fare  charged  per  mile — 

For  distances  less  than  8  miles 10  Qs.         3  CVs.     '  3.^  Cfs. 

For  distances  over  8  miles — 1st  class 3  3  3 

Excursion 2  ■  J  *1 

Amount  charged  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on  your 

road:  For  seat,  50  cts.  and  $1.00,  according  to  destination ;  berth,  $2.00;  section, 

$4.00;  state  room,  $5:00. 

*  Estimated. 
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FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

Highest.         Lowest.        Average. 

First  class 10.       Cts.     1.5     Cts.    5.       C(s. 

Second  class 8.  1.25  4.5 

Third  class 6.  1.  3.5 

Fourth  class 5.  .75  2.5 

Fifthclass 4.  ..50  2. 

Special  class 2.5  .40  1.5 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

Firstclass 30.  .5.17  17.5 

Second  class 30.  4.14  17. 

Third  class 30.  3.45  15. 

Fourth  class 30.  3.1  15. 

Fifthclass 35.  2.76  14. 

Special  class 25.  2.58  13. 

Rate  per  ton  per  mile  on  freight  carried  more  thai^  30  miles : 

Firstclass 6.13  2.25  4. 

Second  class 5.16  1.75  3.5 

Third  class  3.87  1.50  2.5 

Fourth  class 3  23  1.  2. 

Fifthclass 3.  .75  2. 

Special  class 2.42  .70  1.5 

Rate  per  ton  per  mile  for — 

•Coal — Carried  ten  miles  or  more 5.  .50  1.25 

Carried  less  than  ten  miles 25.  5.|  10. 

Pig  iron — Carried  ten  miles  or  more 5.  .65  1..50 

Carried  less  than  ten  miles 25.  5.f  10. 

Limestone — Carried  ten  miles  or  more 5.  .65  1.50 

Carried  less  than  ten  miles 25.  5.f  10. 

Iron  ore — Carried  ten  miles  or  more 5.  .65  1..50 

Carried  less  than  ten  miles 25.  5.|  10. 

Undressed  stone  or  lumber — Carried  10  miles  or  more    5.  .65  1..50 

Carried  less  than  10  miles  25.  5.f  10. 

Rate  per  100  lbs.  for  loading : 

Firstclass 4.25  3.75  4. 

Second  class 3.  3.  3. 

Third  class 1.50  1.50  1.50 

Fourth  class 1.50  1.50  1.50 

Fifthclass 1.50  1.50  1.50 

Special  class 1.25  1.25  1.25 

Rate  per  100  lbs.  for  unloading : 

First  class 4.25  3.75  4. 

Second  class 3.  3.  3. 

Third  class 1.50  1.50  1.50 

Fourth  class 1.50  l.,50  l.,50 

Fifthclass 1.50  1.50  1.50 

Special  class 1.25  1.25  1.25 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 

Fencing  in  Ohio — Miles  of  single  fence  built:     None,  but  repairs. 

Rail  laid — Steel,  60  lbs.  per  yard — miles  of  track;  6. 

Train  mileage^Passenger 135,010 

Freight 277,187 

Mixed 64,965 

Construction 8,329 

Total... 485,491 

Car  mileage— Passenger 30J,561 

Express  and  baggage 125,805 

Freight— loaded 2,484,240 

Freight— empty 703,807 

Caboose 190,932 

Total  3,808,345 

Fuel  consumed— Wood,  413.J  cords;  coal,  16,465  tons.    Total  cost §41,360  89 

Losses,  etc.,' paid— On  goods  and  baggage  2,717  91 

For  injuries  in  Ohio,  fatal  and  non-fatal: 
To  employes 114  00 

For  animals  killed  in  Ohio : 

11  horses S901  05 

Imule 50  00 

34  cattle  469  98 

5  sheep 15  00 

5  hogs 20  00 

Total 31,456  03 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons:     Unknown. 

TRANSP0RT.\TI0N. 

Passengers — Number  carried,  local 151,470 

through 6,712 

Total 158,182 

Average  number  carried  in  each  car  per  trip 32yj5 

Average  number  of  miles  traveled  by  each 21/5*5- 

Total  mileage,  or  number  carried  one  mile 3,461,329 

Average  amount  received  for  each  72/5  cents. 

Average  amount  per  miVe  received  for  each 3.327     " 

Freight— Tons  carried,  local 277,541 

through. 65,706 

Total 343,247 

Average  tons  in  each  loaded  car  per  trip 9.87 

Average  tons  in  each  loaded  car  per  mile 10.39 

Total  movement,  or  tons  carried  one  mile 25,823,673 
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Average  amount  received  for  each  ton 83J  cents. 

Average  amount  per  mile  received  for  each  ton 1.111      " 

Average  cost  per  ton  freight  per  mile :     No  way  of  ascertaining. 

Average  amount  received  for  each  ton  through  freight 77  cents. 

Average  amount  received  for  each  ton  local  freight 85     " 

Average  cost  each  ton  through  freight :     No  way  of  ascertaining. 
Average  cost  each  ton  local  freight:     No  way  of  ascertaining. 
Articles  transported : 


Coal 

Stone,  lime,  sand,  etc 

Petroleum  — 

Ores 

Pig  and  bloom  iron 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products  

Manufactures,  including  agricultural  implements. 

Merchandise 

Miscellaneous 


Total  tonnage  yielding  revenue  . 
Supplies  for  company's  use  


Tons. 

Per  cent. 

13,359 

3.90 

7,516 

2.20 

2,327 

0.67 

1,629 

0.47 

14,319 

4.17 

7,557 

2.20 

57,342 

16.73 

144,483 

42.09 

26,762 

7.80 

5,315 

1.55 

10,699 

3.12 

50,363 

14.65 

1,566 

0.45 

343,247 

100 

27.50 

EARNINGS,  OPERATING  EXPENSES,  Etc  ,  FOR  YEAR  ENDING  JUNE  30™ 

EAKXINGS. 

Passenger  transportation— local S103,543  49 

thro.igh ll,b'^3  84 

Total  8115,167  33 

Freight  transportation— local $235,960  99 

through 50,917  68 

Total  286,878  67 

Mail  service 6,714  34 

Express  service  6,326  83 

Other  sources 22,.362  50 

Total  earnings  of  line  operated  included  in  this  report 8437,449  67 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures 8113,094  02 

Maintenance  of  cars 48,737  04 

Motive  power 96,068  55 

Conducting  transportation 57,041  13 

44  R.  R.  C. 
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General  expenses : 

Taxes  in  Ohio Sl,243  Bn 

"        Indiana 8,462  34 

Salaries 12,175  56 

Other  general  expenses  of  operating  9,888  66 

31,770  36 

Total  operating  expenses,  being  79.26  per  cent,  of  earnings $346,711  10 


Net  earnings  of  98.2  miles  operated  890,738  57 

Eentals  iiaid.  Union  Railroad,  Indianapolis 6,000  00 

Net  income  over  operating  expenses  and  rents  paid $84,738  57 

Per  mile  of  earnings,  $4,454.68;  proportion  for  Ohio  (19.5  miles) 86,866  26 

operating  expenses,  $3,530.66 ;  proportion  for  Ohio  (19.5  mi.  i  '    68,847  87 

net  earnings,  $924.02 ;                        "                       "  18,018  39 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

EECEIPTS   OTHER  THAN    EARNINGS. 

Sale  of  car  S600  00 

Income  on  sinking  fund  investment,  C,  H.  &  D.  R.  R 41,378  17 


Total  $41,978  17 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND   KENTALS. 

Interest  on  bonds 8126,000  00 

Premiums  and  commissions  for  paying  coupons 116  74 

Total 5126,116  74 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LiAniLiriKS. 

Capital  stock— preferred   $279,766  90 

Coupons  unpaid 53,515  00 

First  mortgage  bonds 2,500,000  00 

Cincinnati,  Hamilton  and  Dayton  R.  R 895,554  03 

83,728,835  93 


Construction $2,436,087  69 

Equipment 228,472  48 

Real  estate 51,101  91 

Steam  excavator 8,978  00 

Profit  and  loss 1,004,195  85 

83,728,835  93 
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ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


No. 

Date. 

Name  of 
person. 

Occupation. 

Cause  of  accident. 

Character  of  injury. 

W 

Aug.  10.. 

Wm.  Eankins. 

Brakeman... 

Struck  by  overhead  bridge.. 

Cut  in  back  of  head. 

SUMMARY  OF  ACCIDENTS. 

PERSONS   INJUKED — CAUSES. 

Employes — Struck  by  bridge,  chute,  or  other  obstruction.... 


BECAPITULATION. 

Injured — Employes — misconduct  or  want  of  caution. 


TRAIN  ACCIDENTS— ENTIRE  LINE. 


t4 

e 

Date. 

Place. 

Character  of 
train. 

Causes  of  accident. 

Effect  of  accident. 

1 

1880 
July  22 

23 
Sept.    1 
Oct.    20 

23 
Nov.  10 

27 
18S1 
Feb.  15 

Freight 

Slight  damage. 
Flat  car  injured. 
Caboose  damaged. 

? 

Indianapolis,  lad... 

s 

Indianapolis,  Ind... 

■i 

Switch         

Engine  damaged. 

fi 

Freight  

Car';             " 

8 

SUMMARY  OF  TRAIN  ACCIDENTS. 

Number: 

Accidents  not  resulting  in  derailment  of  train 8 

Collisions — butting   7 

rear 1 

Total  accidents 

Causes  of  collisions : 

Cars  on  main  track 1 

Fog 1 

Misplaced  switch 2 

Running  carelessly 1 

Train  breaking  in  two 1 

Unexplained   2 

Total 

Total  collisions 8 

Total  accidents 8 
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State  of  Ohio,  County  of  Cuyahoga,  ss.  ; 

Lewis  AVilliams,  Gen'l  Manager  Cincinnati,  Hamilton  and  Indianapolis  R.  R.  Co., 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  ex- 
amined the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  (ftn- 
ditioh  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.,  1881,  to  the 
best  of  his  knowledge  and  belief. 

(Signed)  Lewis  Williams,  Gen'l  Manager. 

[seal  of  r.  r.] 

Subscribed  and  sworn  to  before  me,  this  30th  day  of  August,  A.  D.  1881. 

J.  T.  Waxx, 
[seal.]  •  Notary  Public. 


CINCINNATI,  INDIANAPOLIS,  ST.  LOUIS  AND  CHICAGO  RAIL- 
WAY COMPANY. 


Name  of  road:     Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Railway. 

By  whom  owned :  Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Railway 
Company. 

By  whom  operated  :  Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Railway 
Company. 

By  what  authority :     See  history  of  organization  below. 

Name  of  person  making  this  report:  E.  F.  Osborn,  Secretary  Cincinnati,  Indian- 
apolis, St.  Louis  and  Chicago  Railway  Company. 

General  oflice  at  Cincinnati,  O. 

Principal  office  in  Ohio  at  Cincinnati,  0. 

Address  correspondence  relating  to  this  report  to  E.  F.  Osborn,  Secretary,  at 
Cincinnati,  0. 

HISTORY  OF  ORGANIZATIOIS!  AND  CONSTRUCTION. 

The  Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Railway  Com- 
pany, acquired  by  purchase  at  foreclosure  sale  on  the  second  day  of 
February,  1880,  the  road  and  property  of  the  IndianajDolis,  Cincinnati 
and  La  Fayette  Railroad  Company,  and  the  Cincinnati  and  Indiana  Rail- 
road Compan}'.  The  road  extends  from  Cincinnati,  Ohio,  to  La  Fayette, 
Indiana.  This  company  operates  under  an  agreement  the  Harrison 
Branch  Road  from  Valley  Junction,  Ohio,  to  Harrison,  Ohio,  7.75  miles. 
Lender  terms  of  agreement  the  Cincinnati,  Indianapolis,  St.  Louis  and 
Chicago  Railway  Company  guarantees  7  per  cent,  per  annum  on 
$200,000.00  capital  stock  of  the  Harrison  Branch  Railroad  Company. 
M.  E.  Ingalls,  President  of  Harrison  Branch;  office,  Cincinnati,  Ohio. 

This  company  also  operates  the  Cincinnati,  La  Fayette  and  Chicago 
Railroad  Company,  from  Templeton,  Indiana,  to  Kankakee,  Illinois, 
56.30  miles,  under  an  agreement  guaranteeing  the  operating  expenses, 
and  7  per  cent,  interest  on  $1,120,000.00  first  mortgage  bonds.  M.  E. 
Ingalls,  President  Cincinnati,  La  Fayette  and  Chicago  Railroad;  office, 
Cincinnati,  Ohio. 

It  also  owns  and  operates  a  branch,  called  the  Fairland,  Franklin 
and  Martinsville  Road,  from  Fairland,  Indiana,  to  Martinsville,  Indiana, 
38.30  miles,  and  the  earnings  and  expenses  of  this  branch  are  included 
in  the  earnings  and  expenses  of  this  company,  as  are  also  the  earnings 
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of  the  Cincinnati,  La  Fayette  and  Chicago  Railroad  from  the  1st  of 

September,  1880,  and  the  surplus  of  earnings  (if  any)  of.  the  Harrison 

Branch,  over  and  about  the  7  per  cent,   guaranteed  on  §200,000  capital 
stock. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


M.  E.  Ingalls 

E.  F.  Osborn 

J.  AV.  Sherwood 

T.  O.  Morris 

Jno.  Egan 

H.  J.  Page 


President 

Secretary  and  Treasurer ... 
General  Superintendent ... 

Chief  Engineer 

General   Passenger  Agent 

and  Gen'l  Ticket  Agent... 

General  Freight  Agent 


Cincinnati,  O 

Indianapolis,  Ind  . 

Cincinnati,  O 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

M.  E.  Ingalls 

Cincinnati,  0. 

Cleveland  'o 

S.  J.  Broadwell 

T.  A.  Morris 

Indianap's,  Ind. 

T  H  Sharpe 

Geo  Bliss    

New  York  City. 

C.  W.  West 

CAPITAL  STOCK. 


CAPITAL   STOCK    AUTHOBIZED   BY    LAW. 


Amount— common $4,000,000  00 

Number  of  shares — common 40,000 

Par  value  of  each — common 100  00 

CAPITAL   STOCK   AUTHOKIZRD   BY   VOTE   OF   COMPANY. 

Amount— common S4,000,000  00 

Amount  subscribed — common 4,000,000  00 

Total  paid  in  capital  stock — common 4,000,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (179.03  miles) 22,342  62 

Proportion  of  same  for  Ohio  (22.06  miles) 492,878  20 
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CAPITAL  STOCK    ISSUED,    AND   ON    WHAT   ACCOUNT,   AS   FOLLOWS: 

For  purpose  of  reorganization  under  an  agreement  for  purchase  of  road — amount 
of  common,  $4,000,000.00. 

Stockholders,  residents  of  Ohio,  108. 

Amount  of  stocli  held  by  them  June  30,  1881,  $2,832,200.00. 

Agents  authorized  to  transfer  stock:  Morton,  Bliss  &  Co.,  25  Nassau  ttreet,  New 
York  City. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  .54,969. 

FUNDED   DEBT. 


1.    Kind  of  bond 
or  obligations. 

2.    If  and  how 
secured. 

3.    Date  of 
issue. 

4.     When 
due.; 

jl 

6.   Amount 

of  authorized 

issue. 

7.    Amount 

actually 
outstanding. 

Ind's&fin.R.R, 
1st  mortgage... 

Cin.  &  Ind.  R.  K. 
1st  mortgage ... 

Cin.  &  Ind.  R.  R. 
2d  mortgage  ... 

Ind's,  Cin.  &  Laf, 
K.R.lstraortg.. 

Funded  coupon.. 

Road  from  Indianap'Iis 
to  Ohio  State  line 

Road  from  Cincinnati 
to  Indiana  State  line.. 

Road  from   Cincinnati 
to  Indiana  State  line.. 

Road  from  Ind.  to  Laf., 
and   2d  mortgage  on 
entire  line  from  Laf. 

to  Ohio  State  line 

For    coupons    funded 
from  C.&.  I.  bonds  of '67 

Mortgage    on    certain 

Oct.  1, 185.S... 
Dec.  1,1802... 
Jan.  1,1S67... 

Feb.  1,1867... 
Sept.  1, 1873.. 

July  22,  1873 
May  1,  l.SSO  .. 

Oct.  1,  1888... 
Dec.  1, 1892... 
Jan.  1,1892... 

Feb.  1, 1897... 
Sept.  1,  1892 

July  22, 1883 

perct. 

7 

7 
7 
6 

$1,000,000  00 
500,000  00 
.500,000  00 

2,,S00,000  00 

$1,600,000  00 
499,000  00 
499,000  00 

2,790,000  00 

Equipm't  bonds 
I.,C.  &L.R.R.. 

68,000  00 
1,076,000  00 

C.L.St.L.&C.lst 

Whole  line,  Cm.  to  Laf. 

7,500,000  00 

Total 

J7,499,S00  00 

Average  amount  per  mile  of  single  main  track  (179.03  miles) S41,891  30 

Proportion  of  same  tor  Ohio  (22.06  miles) 924,122  08 

Decrease  since  .June  30,  1880 100  00 

Amount  of  consolidated  mortgage  bonds  in  hands  of  Trustees  for  re- 
demption of  prior  liens  as  they  mature $6,424,000  00 


OTHER  INDEBTEDNESS. 


Contracted  for  equipment $268,892  96 

All  other  debts,  current  credit  balances,  etc.  1,467,634  26 


Total  unfunded  debt $1,736,427  22 

Cash  securities,  debit  balances,  etc.,  available  to  payment         841,372  68 


Net  unfunded  debt $895,054  .54 
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Average  amount  per  mile  of  single  main  track  (179.03 

miles) 84,999  47 

Proportion  of  same  for  Ohio  (22.06  miles)  110,288  31 

Increase  since  June  30,  1880 675,656  63 


Total  net  debt  liabilities 8,394,854  54 

Average  amount  per  mile  of  single  main  track  (179.03 

miles) $46,890  77 

Proportion  of  same  for  Ohio  (22.06  miles) 1,034,410  39 

Total  of  paid  in  stock  and  debt 12,394,854  54 

Total  average  amount  per  mile  (179.03  miles) $69,233  39 

Proportion  of  same  for  Ohio  (22.06  miles) 1,.527,288  59 

COST  OF  ROAD  EQUIPMENT,  Etc. 

Cannot  classify.  This  company  purchased  the  entire  property,  assuming  debt  of 
$4,000,000  capital  stock  and  S7,500,0C0  of  bonds,  also  certain  claims  of  the  receiver  of 
the  old  company.  The  value  of  the  property  is  taken  at  figures  representing  debt 
assumed;  see  balance  sheet,  included  in  this  report,  items  "Construction"  and 
"Equipment".  This  company  has  no  data  to  furnish  classified  statement  of  construc- 
tion. 

Total  permanent  investment,  construction  and  equipment  account $12,337,951  94 

Proportion  for  Ohio  (22.06  miles) 1,520,277  25 

Average  per  mile  (of  single  main  track,  179.03  milee) 68,915  56 

CHARACTERISTICS,  Etc. 

LIKE   IN    OPERATION. 


Single  main  track.  La  Fayette,  Ind.,  to  Indianapolis,  Ind. 
Indianapolis  to  O.&M.,  crossing  at  Cine. 
Lawrenceburgh  June,  to  Lawrenceburs 


18.6    miles. 


Total  single  main  track 175.3  miles.      18.60  rniles. 

Double  track,  O.  &  M.  and  at  Cincinnati,  Ohio 2.00  miles. 

Aggregate  of  sidings  and  other  tracks 53.8  miles.      13.63  miles. 


Total  length  laid  with  rail  computed  as  single  track..     179.3  miles.      22.60  miles. 
Laid  with  steel  rail 176.9  miles.      22.60  miles. 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Double  track. 

Sidings,  etc. 

18.6 

2.0 

13.63 

Totals 

18.6 
All. 

2.0 
All. 

13.63 

Steel  rail 
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LINE   OI'ERATED    UNDER    LEASE — EMBRACED    IN   THIS   REPORT. 

Length.  In  Ohio. 

Harrison  Branch  R'y 7.75  miles.  7.01  miles. 

Cincinnati,  La  Fayette  and  Chicago  R'y 56.30     "  None. 

Fairland,  Franklin  and  Martinsville  K.  R 38.30     "  None. 


Total  single  track  102.35  miles.  7.01  miles. 

Double  track None.  None. 

Sidings  and  other  tracks:  Harrison  Branch,  .34;  C,  L.  & 

0.,  7.60,  and  F.,  F.  &  M.,  2.32  miles 10.56  miles.  .34  mile. 


Total 112.91  miles.        7.35  miles. 

GAUGE,   GRADE,   CURVATURE,   RAILS,    ETC. 

Gauge  4  feet,  82  inches. 

Grade — Maximum,  per  mile 75  feet. 

Longest  maximum,  from  Guilford  to  Sunman's 13.3  miles. 

Aggregate  length  of  juaximum :  Grade  varies  from  30  to  75  ft.  per  mile. 

Curvature — Shortest  radius 287.9  feet. 

Aggregate  length  of  all  radii...  -i    Maps  and  profiles  of  line  incomplete; 
Aggregate  length  of  tangent...  J       impossible  to  give  the  information. 

Rail— Steel— On  road All. 

Average  weight  per  yard 56  pounds. 

Ties — Average  number  per  mile 2,800 

Number  laid  during  the  year 51,000 

Ballasted — On  whole  line  All. 

In  Ohio All. 

With  stone  and  gravel. 

BRIDGES,   TRESTLES,   ETC.,   IX    OHIO. 

Bridges — Wood 4;  greatest  age 8  years;  aggregate  length 1,042  feet. 

Stone  arch  1;  "  ;  "  67    " 

Total  1,109  feet. 

Trestles — 1 ;  greatest  age,  5  years ;   greatest  height,  20  ft. ;  length,  80  ft. 

Length  of  shortest  span  of  truss,  50  ft. ;  of  longest,  158  ft. ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  15  ft. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  2  inches  ; 
length  of  ties,  9  feet. 

Number  of  track  stringers  :     Stringers  used  in  lengths  of  15  feet. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?    Every  three  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
Tunnels— Brick,  1 ;  length,  1,420  feet. 
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FENCING — AVERAGE   AND    AGGREGATE   COST. 

There  is  about  107..5  miles  of  wire  fence,  costing  on  an  average  about  80  cts.  per 
rod.  The  balance  of  road,  where  needed,  is  fenced  with  post  and  board  fences,  at  cost 
of  about  $1.20  per  rod. 

Length  of  road  unfenced,  and  the  reason  therefor:  Where  turnpike  runs  along 
side  of  track. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Ohio  and  Mississippi  connection  track,  at  Cincinnati,  Ohio. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection 14 

"                   "                     "               "        at  which  there  are  gates  or  flagmen..  1 

"  "  "        over  railroad 2 

Number  of  highway  bridges  18  feet  above  track All. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated 82.7;  in  Ohio,  10.1 

Miles  of  same  owned  by  railroad  company  46.3;        "  4.5- 


Passenger  and  freight 64;  in  Ohio,  12 

Number  with  telegraph  communication 36;        "  4 

Number  of  same  operated  by  railroad  company  36;        "  4 

ROLLING  STOCK. 

Locomotives 62;  Average  weight 66,000  Ibs.' 

Express  and  baggage  cars 14;  "  '36,000    " 

Passenger  cars 52;  "  50,000    " 

Parlor  and  sleeping  cars  ...' 9;  "  55,000   " 

Freight  cars 2,675;  "  18,000    " 

Other  cars— postal 6;  "  43,000    " 

Number  of  locomotives  equipped  with  train  brakes,  23. 
Kind  of  brake  :     Westinghouse. 

Number  of  cars  equipped  with  train  brakes  :    All  cars  in  passenger  service. 
Kind :     Westinghouse. 

Number  of  passenger  cars  with  "Miller  Platform"  :  All. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains  : 
Miller  Platform. 
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State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Part  by 
water  base  stoves  in  each  end  of  car,  with  arrangement  so  that  the  fire  would  be 
extinguished  should  car  be  overturned,  and  part  (the  new  cars)  by  Baker's 
patent  heater. 

Means  of  lighting  same  :     Center  and  side  lamps,  a  non-explosive  oil  being  used. 


SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 39  miles  per  hour. 

Mail  and  accommodation,  25  " 

Freight  trains,  15  " 

EMPLOYES. 

Superintendent 1 

Telegraph  operators 36 

Engineers 73 

Baggagemen 24 

Flagmen,  switch-tenders  and  watchmen 82 

Laborers 86 

Clerks 77 

Train  dispatchers 4 

Firemen 80 

Wipers 26 

Mechanics 310 

Conductors 47 

Brakemen 91 

Station  agents 65 

Section  men 496 

Other  employes  194 

Total  number  employed  by  company  in  operating  line 1692 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road:     American  Express  Co. 

Adams  Express  Co. 
Terms : 

American  Express  Co. — From  1  mile  to  100  miles,  j\  cts.  per  cwt.    From  101 
miles  to  200  miles,  y^j  cts.  per  cwt.     From  201  to  2.54  miles,  x%  cts.  per  cwt.     From  1  to  • 
254  miles,  ^%  cts.  per  cwt. 

Adams  Express  Co. — S3.50  per  day  services,  and  40  cts.  per  100  lbs. 
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AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


locomotives..!  p-|gf^v;:::-:;::::} 

■Cars — Passenger 

Baggage 

Box 

Stock „ 

Coal 

Plat 


Average 
life  in 
Years. 


Equipment  and  superstructure. 


Rails— Iron 

Steel  

Frogs 

Ties— Oak 

Bridges — Wooden 

Telegraph  poles — Cedar, 
Fence  posts 


Average 
life  in 
Years. 


RATES  OF  TRANSPORTATION. 

PASSENGEBS. 

Highest.  Lowest.       Average. 
Fare  charged  per  mile — 

For  distances  less  than  8  miles 3f  0.s.  1  Cts.        2.37  Oa. 

Over  8  miles — First  class 31  1               2.37 

Second  class If  1\             1.50 

Emigrant 1]  1               1.12 

Excursion 2  i               1.2.5 

Amount  charged  in  addition  to  regular  fares,  in  sleeping  or  other  cars,  run  on  your 

road:     For  seat,  25,  50,  75  cts.,  and  SI  for  chair  and  parlor  elk  seats. 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

Highest.       Lowest.       Average. 

First  class 2  Cts.        2  Cts.         2  Cts. 

Secondclass 1.6  1.6  1.6 

Third  class 1.2  1.2  1.2 

Fourth  class Ill 

Fifth  class 6  .6  .6 

Special  class 4  .4  .4 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 8  8 

Secondclass 6  6 

Third  class 5  5 

Fourth  class 4  4 

Fifth  class 2  2 

Special  class ■       1  1 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles:  Same  as  "less  than 
30  miles." 

Rate  per  ton  per  mile  for — 

^Coal — Carried  10  miles  or  more  5  Cts. 

Carried  less  than  10  miles  5 

Pig  iron — Carried  10  miles  or  more 5 

Carried  less  than  10  miles  5 
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Limestone — Carried  ten  miles  or  more 6 

Carried  less  than  ten  miles 6 

Iron  Ore — Carried  ten  miles  or  more 5 

Carried  less  than  ten  miles 5 

Undressed  stone  or  lumber — Carried  10  miles  or  more  6 

Carried  less  than  10  miles  6 

Rate  per  100  lbs.  for  loading  and  unloading :  No  charge  made. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  $1). 

Ballasting — main  track  :  ballast  kept  on  entire  line. 

Train  mileage — Passenger 640,684 

Freight 688,361 

Mixed 25,864 

Construction 70,830 

Total  1,425,739 

Car  mileage — Passenger 217,006 

Express  and  baggage 1,007,104 

Freight— loaded 12,629,307 

empty 4,071,916 

Caboose 765,733 

Total 20,652,066 

Fuel  consumed — Wood,  1,000 cords;  coal,  83,000 tons;  total  cost $198,561  01 

Losses,  etc.,  paid — On  goods  and  baggage,  for  whole  line $2,941  56 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

To  employes 47  35 

To  others 181  50 

Total $228  8» 

For  animals  killed  in  Ohio : 

Horses,  3 $110  00 

Cattle,  3 70  00 

Hogs,  15 63  50 

Total  $243  50 

TRAXSPOKTATION. 

Passengers — Number  carried,  local 609,720 

through 147,187 

Total 756,907 

Average  number  carried  in  each  car  per  trip 24.15 

Average  number  of  miles  traveled  by  each 38.90 

Total  mileage,  or  number  carried  one  mile 29,444,812 
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Average  amount  received  for  each 99  cents. 

Average  amount  per  mtfe  received  for  each 2.55  cents. 

Freight— Tons  carried,  local • 300,105 

through  955,894 


Total 1,255,999 

Average  tons  in  each  loaded  car  per  trip 7.40 

Total  movement,  or  tons  carried  one  mile 128,962,930 

Average  amount  received  for  each  ton S1.24 

Average  amount  per  mile  received  for  each  ton 1.21  cts. 

Average  amount  received  for  each  ton  through  freight SI. 16 

Average  amount  received  for  each  ton  local  freight SI. 50 

Articles  transported : 


CoaV? 

Stone,  lime,  sand,  etc 

Petroleum  

Ores 

Pig  and  bloom  iron 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal   products 

Manufactures,  including  agricultural  implements. 

Merchandise 

Miscellaneous 


Tons. 

Per  cent. 

113,290 

9.02 

36,428 

2.90 

16,000 

1.27 

210 

.02 

2,300 

.18 

50,658 

4.03 

139,107 

11.08 

535,448 

42.63 

82,047 

6.54 

16,000 

1.27 

87,146 

6.94 

34,311 

2.73 

143,054 

11.39 

Total  tonnage  yielding  revenue 1,255,999  100 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 

Includes  C,  I.,  St.  L.  &  C.  R'y  Co.,  179.03  miles— F.,  F.  &  M.  R.    R.,  38.30  miles,  and 
10  months  of  C,  L.  &  C.  R.  R.  Co.,  .56.30  miles. 

EARN1\"GS. 

Passenger  transportation — local $590,163  04 

through 99,306  10 


Total $689,469  14 

Freight  transportation— local $791,423  17 

through 718,018  40 


Total 1,509,441  57 

Mail  service 84,390  60 

Express  service 44,706  97 

Other   sources 37,049  75 


Total  earnings  of  line  operated  included  in  this  report $2,365,0.58  03 
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Maintenance  of  way  and  structure $348,559  40 

Maintenance  of  cars 140,990  67 

Motive  power 294,873  39 

Conducting  transportation 521,273  56 

General  expenses: — (as  follows) 

Taxes  in  Ohio §10,514  12 

Indiana $23,464  04 

3,947  30 

27,411  34 

37,925  46 

Salaries,  &c 46,385  04 

Other  expenses  of  operating 13,561  19 

Total    97,871  69 

Total  operating  expenses,  being  59.35  per  cent,  of  earnings ],403,.568  71 

Net  earnings  of  273.63  miles  operated 961,489  32 

Rentals  paid  for  use  of  road,  tracli,  depots,  equipment,  etc.:  Lake  Erie  & 
Western  R.  R.,  for  rent  of  track  between  La  Fayette  and  Temple- 
ton,  Indiana 6,894  88 

Net  income  over  operating  expenses  and  rents  paid  on  273.63  miles 

operated 954,594  44 

Percentage  of  same  to  capital  stock  and  debt  ($12,394,854.54) 7^%%  4, 

Percentage  of  to  total  means  applied  to  construction  and  equipment 

($12,337,951.94) 7j\%  f„ 

Per  mile  of  earnings $8,643  27 ;  proportion  for  Ohio,22.06  miles  190,670  54 

operating  expenses  $5,129  44 113,155  45 

net  earnings $3,488  63 76,959  18 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   TH.^N   BAKNIN<,S. 

Increase  of  floating  debt  (net) , $675,656  63 


PAYMENTS   OTHER  THAN   OPERATING    E.XPENSES   AND   RENTALS. 

Interest  on  bonds  (net) $556,449  05 

Interest  on  floating  debt  included  in  operating  expenses. 

Dividends,  rate  6  per  cent,  per  annum  on  general  stock,  3  quarterly  div- 
idends of  4J  per  cent 180  000  00 

Last  dividend  declared  on  general  stock :     Payable  July  15, 1881,  out  of 
earnings  to  June  30,  1881. 

Bonds  of  company  canceled Iqq  qo 

Purchase  of  railroad  securities 208189  88 

■Old  claims  charged  to  construction  account 142  774  79 

-Additional  equipment 542  169  96 
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CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  Stock $4,000,000  00 

Mortgage  bouds 7,499,800  00 

Bills  payable  and  loans  1,392,194  22 

Due  sundr)'  persons  (this  amount  includes  coupon  due 
July  1,  1881,  for  $50,120,  and  dividend  on  stock,  paya- 
ble July  15,  1881,  $60,000  371,229  97 

Profit  and  loss,  account  to  June  30, 1881 275,947  68 

Total $13,539,171  87 

ASSETS. 

Construction  and  equipment $12,337,951  94 

Material  and  supplies 64,585  42 

Securities  ofrailroad  companies  owned  by  this  company  295,261  83 

Due  from  sundry  persons 245,405  57 

Cash.... 59.5,967  11 

Total $13,539,171  87 

ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


Date. 

Name  of  person. 

Occupation. 

Cause  of  accident. 

Character  of 
injury. 

1880. 
Dec.     10 

1881. 
Feb.       8 

"  German  lab'r" 
VV.  H.  Harrison... 

Laborer 

Switchman .. 

Killed. 

Coupling  engine  on  to  flat-car 

Jumped  oft'M.  &  C.  train  and  fell  under 

Apr.      6 

Jau      18 

be  a  tramp. 

Killed. 

SUMMARY  OF  ACCIDENTS. 


Persons  killed — Causes. 


Getting  on  or  off  engine  or  train  in  motion 

Siruck  by  bridge,  chute  or  other  obstruction  .... 
Coupling,  or  crushed  between  cars  and  engine  , 
Lying,  walking,  falling,  or  being  on  track 


Totals. 
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Persons  injured — Causes. 

a 

CS 

(0 

"Si 

a 

0) 

o 

1 

o 

H 

1 

1 

1 

1 

Totals 

1 

1 

2 

RECAPITULATION. 


Killed — Employes — from  misconduct  or  want  of  caution 1 

Others — At  stations  and  highway  crossings 2 

Stealing  rides 1 

Total  killed 4 

Injured — Passengers — misconduct  or  want  of  caution 1 

Others — Stealing  rides 1 

Total  injured 2 

SUMMARY  OF  TRAIN  ACCIDENTS. 

Number  accidents  causing  derailment  of  trains 4 

accidents  not  resulting  in  derailment  of  train 26 

collisions — Butting 6 

Crossing 1 

Rear  4 

Total  accidents 41 

Causes  of  accidents  effecting  derailment  of  trains  : 

Broken  wheel  ^ 2 

Cattle  on  track 1 

Misplaced  switch 1 

Total  4 

Causes  of  collisions : 

Cars  on  main  track 1 

Train  breaking  in  two  2 

Other  causes 8 

Total 11 
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Causes  of  accidents  not  resulting  in  derailment  of  trains : 

Other  causes 26 

Total  26 

Total  derailments 4 

Total  collisions 11 

Total  accidents 41 


Slate  of  Ohio,  Cmmty  of  Hamilton,  S3. ; 

M.  E.  Ingalls,  President  of  the  Cincinnati,  Indianapolis,  St.  Louis  and  Chicago 
Railway  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing 
statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and, 
having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June, 
A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  M.  E.  Ingalls, 

[seal  of  r.  r.]  President. 

Subscribed  and  sworn  to  before  me,  this  31st  day  of  August,  A.D.  1881. 
[seal.]  Jas.  B.  Matson, 

Notary  Public,  Hamilton  Co.,  0. 


CINCINNATI  AND  MUSKINGUM  VALLEY  RAILWAY  COMPANY. 


Name  of  road  :  Cincinnati  and  Muskingum  Valley  Railway. 

By  whom  owned:  Cincinnati  and  Muskingum  Valley  Railway  Company. 

By  whom  operated :  Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company. 

By  what  authority  :  Lease. 

Name  of  company  making  this  report :  Cincinnati  and  Muskingum  Valley  Rail- 
way Company. 

General  office  at  Zanesville,  Ohio. 

Principal  office  in  Ohio  at  Zanesville,  Ohio. 

Address  correspondence  relating  to  this  report  to  W.  F.  Black,  Secretary  and 
Treasurer,  at  Zanesville,  Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Office. 


Address. 


Salary. 


Thos.  D.  Messier 
Wm.  F.  Black 


President 

Secretary  and  Treasurer.. 


Pittsburgh,  Pa. 
Zanesville,  O  .. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Thos.  D.  Messier .' 

Pittsburgh,  Pa. 
Philadelphia. 
New  York. 
Zanesville,  0. 

M.  Churchill 

Geo.  B.  Roberts 

W.  A.  Graham 

D  S  Gray  

CAPITAL  STOCK. 


CAPITAL  STOCK   AUTHORIZED   BY    LAW. 


Amount— common W,000,000  00 

Number  of  shares — common 80,000 

Par  value  of  each — common 50  00 
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CAPITAL   STOCK    AUTHORIZED   BY   VOTE  OP  COMPANY. 

Amount— common $4,000,000  00 

Amount  subscribed — common 4,000,000  00 

Total  paid  in  capital  stock— common 3,997,320  00 

Average  amount  paid  in  per  mile  of  single  main  track  ( 148.45  miles)  ...       $26,927  05 
Proportion  of  same  for  Ohio  (148.45  miles)  All. 

Stockholders,  residents  of  Ohio,  116. 

Amount  of  stock  held  by  them  June  30,  1881,  1,372  shares,  ®  $.50  each,  $68,600.00. 

Agents  authorized  to  transfer  stock :    W.  F.  Black,  Secretary   and  Treasurer, 
Zanesville,  0. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  2. 

FUNDED  DEBT. 


s 

, 

^ 

T3 

(0 

U 

§2 

fl   . 

. 

-2 

^  a 

gg 

3 

d 

O    M 

2.    If  and  how 
secured. 

"o 

0 

'o 

3  a> 

a-d 

1 

p 

J3 

^ 
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TO 

Tf 

«i 

tt> 

!> 

1st  mortg'e 

1st  mortgage  on  road 
between  Dresden 

June,  and  Morrow.. 

Sept.  1, 1880 

Jan.  1,  1901. 

7fo 

$1,500,000 

$1,500,000 

Total... 

$1,500,000 

$1,500,000 

Average  amount  per  mile  of  single  main  track  (148.45  miles) $10,104  41 

Proportion  of  same  for  Ohio  (148.45  miles) 1,500,000  00 


OTHER  INDEBTEDNESS. 
All  other  debts,  current  credit  balances,  etc $698,665  73 


Total  unfunded  debt $698,665  73 

Cash  securities,  debit  balances,  etc.,  available  to  payment..         26,320  00 


Net  unfunded  debt,  excess  of  liabilities $672,345  73 

Average  amount  per  mile  of  single  main  track  $4,529  11 

Proportion  of  same  for  Ohio '..       672,345  73 


Total  net  debt  liabilities $2,172,345  73 

Average  amount  per  mile  of  single  main  track $14,fi33  52 

Proportion  of  same  for  Ohio 2,172,345  73 


Total  of  paid  in  stock  and  debt $6,169,665  73 

Total  average  amount  per  mile  $41,560  57 

Proportion  of  same  for  Ohio 6,169,665  73 
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COST  OF  ROAD  EQUIPMENT,  Etc. 

Total  for  road  and  equipment $5,540,164  38 

Total  average  amount  per  mile  (of  single  main  track  148.45  miles) 37,322  58 

Proportion  of  same  for  Ohio  (148.45  miles)   .'. 5,540,164  38 

CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 


Single  main  track,  Dresden  Junction  to  Morrow . 
Aggregate  of  sidings  and  other  tracks 


Length.  In  Ohio. 

148.45  148.46 

13.73  13.73 


Total  length  laid  with  rail  computed  as  single  track. 
Length  in  Ohio,  distributed  as  follows : 


162.18 


162.18 


County. 

Main  track. 

Sidings,  etc. 

Total. 

9.81 
23.59 
17.25 
23.04 
28  52 
19.63 
26.61 

.57 
1.52 
1.55 
2.10 
2.96 
1.41 
3.62 

10.38 

25.11 

18.80 

25.14 

Fairfield 

31.48 
21.04 

30.23 

Totals                   

148.45 

13.73 

162.18 

OTHER  RECEIPTS  AND  PAYMENTS  AVITHIN  THE  YEAR. 


RECEIPTS   OTHER   THAN    EARNINGS. 


Increase  of  floating  debt 

Lessee  for  rent  of  road — net  earnings. 


$79,085  09 
25,914  91 


Total •. $105,000  00 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds— net $105,000  00 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 


LIABILITIES. 

Capital  stock $3,997,320  00 

Funded  debt 1,500,000  00 

Interest  on  bonds 26,320  00 

Accounts  payable 124  39 

Pittsburgh,  Cincinnati  and  St.  Louis  R'y  Co.,  lessee 672,221  34 

Total  _ 


;,195,985  73 
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ASSETS. 

Roadway  equipment,  etc $5,540,164  38 

Material  in  hand  of  lessee 13,690  00 

Accounts  receivable 4,338  67 

Moran  Bros.,  N.  Y.,  payment  of  interest 26,320  00 

Income  account — balance 611,472  68 

Total $6,195,985  73 


State  of  Penrm/lvanifi ,  County  of  Allegheny,  sg. : 

Thos.  D.  Messier,  President  of  the  Cincinnati  and  Muskingum  Valley  Railway 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  hav- 
ing carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  state- 
ment of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A. 
D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed) 

Thos.  D.  Messler, 

[seal  of  k.  r.]  President. 

Subscribed  and  sworn  to  before  me,  this  10th  day  of  September,  A.  D.  1881. 

Frank  Skmple, 
[seal.]  Notary  Public. 


PITTSBURGH,   CINCINNATI    AND   ST.  LOUIS   RAILWAY    COM- 
PANY, OPERATING  CINCINNATI  AND  MUSKINGUM 
VALLEY  RAILWAY. 


Name  of  road  :  Cincinnati  and  Muskingum  Valley  Railway. 

By  whom  owned :  Cincinnati  and  Muskingum  Valley  Railway  Company. 

By  whom  operated:  Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company. 

Name  of  company  making  this  report:  Pittsburgh,  Cincinnati  and  St.  Louis  Rail 
way  Company. 

General  office  at  Pittsburgh,  Pa. 

Principal  office  in  Ohio  at  Columbus. 

Address  correspondence  relating  to  this  report  to  J.  W.  Renuer,  Auditor,  at 
Pittsburgh. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS  OF  LESSEE  COMPANY. 


Name. 


Office. 


Salary. 


George  B.  Roberts 
J.  N.  McCullough . 

Wm.  Thaw 

Thos.  D.  Messier... 
John  E.  Davidson 

M.  C.  Spencer  

John  W.  Renner.. 

D.  W.  Caldwell..   . 

S.  B.  Liggett 

S.W.White 

M.  J.  Beeker 

E.  A.  Ford 

Wm.  Stewart 

F.  H.  Kingsbury... 
J.  N.  McCullough  .. 

Wm.  Thaw 

Thos.  D.  Messier.. 

John  P.  Green 

Wm.  H.Barnes 


President 

1st  Vice  President 

2d  "  

3d  Vice  Pres.  and  Compt.. 

Assistant  Comptroller 

Treasurer 

Auditor  

General  Manager 

Secretary  

Ass't  Secretary 

Chief  Engineer 

Gen.  Pass'ger  &  Ticket  Agt. 

General  Freight  Agent 

Ass't  Gen'l  Freight  Agt 

1  r 

I  I 

[-  Executive  Committee.  -| 

I  I 

J  L 


Philadelphia,  Pa . 
Pittsburgh,  Pa 


Philadelphia,  Pa 
Pittsburgh,  Pa  ..., 


Columbus,  O.... 
Pittsburgh,  Pa  . 


Philadelphia,  Pa.. 
Pittsburgh,  Pa 


DIRECTORS  OF  LESSEE  COMPANY. 


Name. 

Residence. 

Name. 

Residence. 

Phila    Pa 

J.  P.  Netherill 

Phila.,  Pa. 

J  N  McCullough 

Pittsburgh,  Pa... 
Phila    Pa 

W.  H.  Barnes 

Pittsburgh,  Pa. 

D.  S.  Gray 

Steubenville,  0 

Phila.,  Pa. 

It 
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CHARACTERISTICS,  Etc. 


LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Morrow  to  Dresden  Junction 148.45  miles.  148.45  miles. 

Total  single  main  track 148.46        "  148.45        " 

te  of  sidings  and  other  tracks 13.73        "  13.73        " 


Total  length  laid  with  rail  computed  as  single  track...  162.18  miles.     162.18  miles 
Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

9  81 
23.59 
17.25 
23.04 
28.52 
1963 
26.61 

148.45 

.57 
1.52 
1.55 
2.10 
2.96 
1.41 
362 

10.38 

Clinton  

25.11 
18  80 

25.14 

Fairfield  

31.48 

Perrj'  

21.04 

30.23 

Totals 

13.73 

162.18 

GAUGE,   GRADE,   CURVATURE,    RAILS,   ETC. 

Gauge 4  feet  9  in. 

Grade — Maximum,  per  mile 75  feet. 

Longest  maximum 800    " 

Aggregate  length  of  maximum 800    " 

Curvature — Shortest  radius 1,0.50    " 

Aggregate  length  of  shortest  radius 770    " 

Aggregate  length  of  all  curves. 392,800    " 

Aggregate  length  of  tangent 120|5s  miles. 

Rail— Iron— On  road i 162.02    " 

Average  weight  per  yard 56&60  lbs. 

Steel — On  road 16  miles. 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile 2,640 

Number  laid  during  the  year 40,265 

Ballasted — On  whole  line 148.45  miles. 

In  Ohio All. 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 


Bridges — Wood 45;  greatest  age.. 

Iron 4;  " 

Stone  arch      2 ;  " 


21  years ;  aggregate  length,  ft..  6,981 
7  "  306 

7  "  190 


Total 7,477 
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Trestles — 79  ;  greatest  age,  10  years ;  greatest  height,  32  ft. ;  greatest  length,  900  ft. ; 
aggregate  length,  6,624  ft. 
Length  of  shortest  span  of  truss,  48  ft. ;  of  longest,  163  ft. ;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  20  ft 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  16  inches ; 

length  of  ties,  12  feet  and  8  feet  6  in. 
Number  of  track-stringers,  2  and  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    No. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 
How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 
Tunnels — Stone,  1;  length,  1,185  feet.  ^ 

Fencing— Average  and  aggregate  cost.  Whole  line.    In  Ohio. 

Number  miles  fencing,  computed  as  single  line 213  213 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  red,  75c.) 100 

Wire  (average  cost  per  rod,  77c.) 4i 

Hedge 2J 

Length  of  road  unfenced,  and  the  reason  therefor  (23  miles  through 

town  do  not  require  fencing  ;  are  fencing  other  as  needed) 84  84 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

Toledo,  Delphos  &  Burlington  (N.  G.)  R.  R.  at  Washington  C.  H.,  0. 

Springfield  Southern  R'y  at  Washington  C.  H.,  O. 

Scioto  Valley  R'y  at  Circleville. 

Columbus  &  Hocking  Valley  R'y  at  Lancaster. 

Newark,  Somerset  &  Straitsville  Div.  of  B.  &  O.  R.  R.  at  Junction  City. 

Ohio  Central  R'y  at  Bremen  and  New  Lexington. 

Central  Ohio  Div.  of  B.  &  O.  R.  R.  at  Zanesville. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  107. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  3. 
Number  of  crossings  of  highways  over  railroad,  6. 

"  "  "  under  railroad,  4. 

Number  of  highway  bridges  18  feet  above  track,  8. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

Are  flagmen  stationed  at  each  ?    No. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINK. 

Miles  on  line  of  road  operated,  148.45;  in  Ohio,  148.45. 

Miles  of  same  owned  by  railroad  company  (jointly  with  W.  U.),  148.45 ;  in  Ohio,  148.45. 
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Passenger  and  freight,  39  ;  in  Ohio,  39. 

Number  with  telegraph  communication,  20 ;  in  Ohio,  20. 

Number  of  same  operated  by  railroad  company,  14;  in  Ohio,  14. 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    No. 

ROLLING  STOCK. 

Locomotives 12;  average  weight,  lbs 98,000 

Express  and  baggage  cars 4;        ''  "  38,000 

Passenger  cars 10;        "  "  37,362 

Freight  cars 3.59;        "  "  16,419 

Other  cars 5;        "  "  22,440 

Number  of  locomotives  equipped  with  train  brakes,  5. 

Kind  of  brake  :     Westinghouse  air  brake. 

Number  of  cars  equipped  with  train  brakes,  15. 

Kind  :     Westinghouse  air  brake. 

Number  of  passenger  cars  with  Miller  Platform  :     None. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Janny  Platform,  except  four  cars,  where  a  wood  platform  is  used. 
Are  all  oars  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of    heating   cars  used  for  the  transportation  of  passengers:     Coal 

stoves,  Dripps  &  Winslow  patent. 
Means  of  lighting  same  :     Candles  and  mineral  sperm  oil  lamps. 

SPEED   OP   TRAINS. 

Express  passenger,  average  rate,  including  stops 24  miles  per  hour. 

Mail  and  accommodation,  24  " 

Freight  trains,  9  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators  18 

Engineers 11 

Baggagemen 6 

Flagmen,  switch-tenders  and  watchmen 5 

Laborers 27 

Clerks 7 

Ti-ain  dispatchers 1 

Firemen  9 

Wipers 8 

Mechanics 85 

Conductors 10 

Brakemen 19 

Station   agents 16 

Section  men 91 

Other  employes 30 

Total  number  employed  by  company  in  operating  line 344 

Proportion  for  Ohio ." All. 
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EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     Adams  express. 

Terms:  40  per  cent,  of  gross  receipts  (not  including  oyster  business)  and  70  per 
cent,  of  gross  receipts  of  oyster  traffic. 

Special  freight  and  transportation  lines:  The  through  freight  cars  of  the  Pennsyl- 
vania route,  now  owned  by  the  Pennsylvania  Company  under  the  name  of  the 
Union  Line  and  National  Line.  They  carry  the  through  freight  at  current  rates, 
and  are  paid  a  commission  for  obtaining  and  doing  the  business. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 

Average 
life  in 
years. 

Equipment  and 

superstructure. 

Average 
life  in 
Years. 

IS 
15 
18 
18 

16 
10 
10 
6 

12 

Locomotives - 

Bridges 

Telegraph  poles...- 

W  0  0  d  e  n— Covered 
2.')yrs.,notcov'edl0 

Iron — Not  k^iown... 

Baggage 

Coal 

Flat 

^Other  

Rails i 

^Steel — Not  known... 

] 

RATES  OF  TRANSPORTATION. 


PASSENGER. 

Fare  charged  per  mile — For  distances  less  than  8  miles 

For  distances  over  8  miles — First  class... 

Second  class 

Emigrant... 

Excursion... 


Highest.       Lowest.       Average. 


.04  as. 

.03  Cts.-] 

.03 

.02 

.02 

.01          }■  02.667  Cts 

.02 

.01 

.02 

.01         J 

Rate  per  lOO  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 
First  class 0088      .0025 


Second  class 
Third  class... 
Fourth  class. 

Fifth  class 

Special  class 


.0088 
0075 
,0075 
0063 
0038 


.0020 
.0015 
.0013 
.0011 
.0009 


1-00078 
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Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles: 

First  class 17600  .0600 

Second  class 17600  .0600 

Third  class  15000  .0600 

Fourth  class T 15000  .0.560 

Fifth  class 12600  .0560 

Special  class 07600  .0380 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles  : 

First  class 0520  .0500 

Second  class 0520  .0400 

Third  class 0460  .0300 

Fourth  class 0400  .0260 

Fifth  class 0400  .0220 

Special  class 0340  .0180 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 0.^00  .0149 

Carried  less  than  ten  miles 0500  .0.500 

Pig  iron — Carried  ten  miles  or  more 0500  .0200 

Carried  less  than  ten  miles 0500  .0.500 

Limestone — Carried  tea  miles  or  more 0500  .0180 

Carried  less  than  ten  miles 0500  .0500 

Iron  ore — Carried  ten  miles  or  more 0500  .0180 

Carried  less  than  ten  miles 0500  .0500 

Undressed  stone  or  lumber — 

Carried  ten  miles  or  more 0500  .0180 

Carried  less  than  ten  miles 0500  .0500 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 
Wood,  Iron  or  stone. 

Length- — feet. 

No.  23,  west  of  Lancaster 

No.  243,  west  of  Lancaster 

No  86  west  of  Reed      

Kellogg  &  Maurice 
Low  Howe  truss... 

93 

Wood,  1  span 

Wood,  1  span 

AVood,2  spans 

Iron,  2  spans 

66 
128 

274 

No.  45*,  east  of  Dresden 

Keystone   Bridge 

164 

Trestles  built  in  Ohio — 

Length  filled  and  converted  into  embankment,  7  ;   aggregate  length,  390  feet. 

Length  filled  and  converted  into  bridge,  2 ;  aggregate  length,  269. 
Fencing  in  Ohio — Miles  of  single  fence  rebuilt  (averiige  cost  per  rod,  78c.),  .05. 
Ballasting — Milesof  main  track'reballasted,  with  gravel,  in  Ohio,  7.30. 
Rail  laid — Steel,  60  pounds  per  yard,  miles  of  track,  .07. 

re-rolled  iron,  60  pounds  per  yard,  miles  of  track,  8.88. 
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Train  mileage — Passenger 213,310 

Freight 184,235 

Work 2,360 

Total 399,905 

Car  mileage — Passenger 438,627 

Express  and  baggage 162,130 

Freight— loaded 1,686,161 

empty  734,958 

Caboose 99,387 

Construction  and  other 9,440 

Total 3,130,703 

Fuel  consumed— Wood,  423  cords  ;  coal,  13,638  tons  ;  total  cost $19,429  24 

Losses,  etc.,  paid — On  goods  and  baggage 304  05 

For  injuries  in  Ohio,  fatal  and  non-fatal — 

to  passengers $5  00 

to  employes 167  05 

Total $172  05 

For  animals  killed  in  Ohio — 

3  horses $182  50 

1  mule 17  50 

5  cattle 82  50 

12  sheep 20  00 

9  hogs , 42  50 

Total $345  00 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons 25,000  00 

TRANSPORTATION. 

Passengers — Number  carried,  local 210,713 

through 7,202 

Total 217,915 

Average  number  carried  in  each  car  per  trip 10.10 

Average  number  of  miles  traveled  by  each  20.372 

Total  mileage,  or  number  carried  one  mile 4,439,463 

Average  amount  received  for  each 54.341  cents. 

Average  amount  per  wiife  received  for  each 02.667    " 

Freight— Tons  carried,  local 190,883 

through 90,168 

Total 281,051 

Average  tons  in  each  loaded  car  per  trip 9.12 

Average  tons  in  each  loaded  car  per  mile 9.12 

Total  movement,  or  tons  carried  one  mile 15,384,028 
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Average  amount  received  for  each  ton 85.277  cents. 

Average  amount  per  mile  received  for  each  ton 01.558  " 

Average  cost  per  ton  freight  per  mile 01.278  " 

Average  amount  received  for  each  ton  through  freight 62.581  " 

Average  amount  received  for  each  ton  local  freight 95.998  " 

Average  cost  each  ton  local  and  through  freight 01.278  " 

Articles  transported : 

Coal  and  coke 

Stone,  lime,  sand,  etc 

Petroleum 

Ores 

Pig  and  bloom  iron 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products 

Manufactures,  including  agricultural  implements 

Merchandise  

Miscellaneous 


Total  tonnage  yielding  revenue 
Supplies  for  company's  use 


Tons. 

Per  cent. 

79,941 

28.4 

17,998 

6.4 

766 

.3 

9,085 

3.2 

4,568 

1.6 

7,594 

2.7 

18,789 

6.7 

67,886 

24.2 

23,907 

8.5 

3,393 

1.2 

30,019 

10.7 

16,694 

5.9 

411 

.2 

281,051 

100 

16,821 

EARNINGS,   OPERATING   EXPENSES,  Etc.,   FOR  YEAR   ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local  $112,669  67 

through  5,746  76 

Total  $118,416  43 

Freight  transportation— local $183,243  22 

through  .56,428  03 

Total  S239,671  25 

Mail  service 10,555  35 

Express  service  8,992  95 

Other  sources  6,648  63 

Total  earnings  of  line  operated  included  in  this  report $384,284  61 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $141,907  96 

Maintenance  of  cars 40,345  54 

Motive  power 77,397  90 

Conducting  transportation  79,624  50 

Total  $349,275  90 
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General  expenses: 

Taxes  in  Ohio 

Salaries 

Other  general  expenses  of  operating. 


13,516  75 
3,111  28 
2,465  77 


Total 


19,093  80 


Total  operating  expenses,  being  93.26  per  cent,  of  earnings $358,369  70 

Net  earnings  of  148.45  miles  operated 25,914  91 

Rentals  paid  (for  use  of  road,  track,  depots,  equipment),  etc.:     Ad- 
vances for  interest  paid  on  bonds  of  Cincinnati  and  Muskingum 

Valley  Railway  Company ;  deficit  to  lessee 105,000  00 

Net  income  over  operating  expenses  and  rents  paid 79,085  09 

Percentage  of  same  to  capital  stock  and  debt,  and  percentage  of  to 
total  means  applied  to  construction,  etc.,  should  be  reported  by 
Lessor  Company. 

Per  mile  of  earnings,  $2,588.64 ;  proportion  for  Ohio  (148.45  miles) 384,284  61 

"  operating  expenses,  $2,414.07    358,369  70 

"  net  earnings,  $174.57  25,914  91 

ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


No. 

Date. 

1880 

1 

Sept.  15 

•1. 

Nov.    9 

1881 

» 

Jan.   19 

4 

Mar.    5 

Name  of 
person. 


Cause  of  accident. 


Character  of  injury. 


Brakeman  , 
Passenger  .. 


Coupling  cars ; 

Collision  on  railroad  crossing.. 


Hoisting  cars — jacks  slipped  out. 
Coupling  cars 


Hand  crushed. 
Scalp  wound. 


Broken  leg. 

Two  fingers  cut  off. 


SUMMARY  OF  ACCIDENTS. 

PERSONS     IN.JURED — CAUSES. 

Passengers — Collision 1 

Employes — Coupling,  or  caught  between  cars  and  engine 2 

Miscellaneous 1 


Total 


KECAPITULATION. 


Injured — Passengers — from  causes  beyond  their  control  1 

Employes — from  causes  beyond  their  control 1 

misconduct  or  want  of  caution 2 


Total  injured 

46  R.R.C. 
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ANNUAL  REPORT. 
TRAIN  ACCIDENTS— ENTIRE  LINE. 


No. 

Date. 

Place. 

Character  of 
train. 

Cause  of  accident. 

Effect  of  accident. 

1880 
Nov.     9 

1881 
Jan.    19 

4 

Passenger 

Freight 

Collision  on  R.  R.  cross- 
ing. 

W.  ofZdnesville.. 
Washington 

and  seriously  damaged. 

3 

CoUison  on  crossing 

serious  damage. 
Damaged     eugine     tender 
slightly,  and  destroyed  one 
box  car. 

SUMMARY  OF  TRAIN  ACCIDENTS. 
Number ; 

Accidents  not  resulting  in  derailment  of  train 1 

Collisions — crossing '. ; 2 

Total  accidents  3 

Causes  of  accidents  not  resulting  in  derailment  of  trains: 

Broken  axle 1 


Staf£  of  Pennsylvania,  County  of  Allegheny,  ss. : 

Thos.  D.  Messier,  3rd  Vice  President  of  the  Pittsburgh,  Cincinnati  and  St.  Louis 
Railway  Company,  lessee  of  Cincinnati  and  Muskingum  Valley  Railwa)',  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  pmper  officers  and  agents  of  this  company,  and  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full  and  correct  statement,  of 
the  condition  and  aflfairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief 

(Sisned)  Thos.  D.  Messlek, 

[seal  of  e.  r.]  Tliird  Vice  President. 

Subscribed  and  sworn  to  before  me,  this  10th  day  of  September,  A.  D.  1881. 

Frank  Sbmple, 
[sEAL.l  Notary  Public. 
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Name  of  road  :  Cincinnati  Northern  Railway. 

By  whom  owned :  Cincinnati  Northern  Railway  Company. 

By  whom  operated:  Cincinnati  Northern  Railway  Company. 

By  what  authority  :  Act  of  March  U,  1880. 

Name  of  person  making  this  report:  M.  A.  McLaughlin,  Auditor  Cincinnati 
Northern  Railway  Company. 

General  office  at  Cincinnati,  Ohio,  except  President,  whose  office  is  in  New 
York  City. 

Principal  office  in  Ohio  at  Cincinnati. 

Address  correspondence  relating  to  this  report  to  M.  A.  McLaughlin,  Auditor 
Cincinnati  Northern  Railway,  at  49  West  Third  street,  Cincinnati,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

This  company  was  organized  under  the  provisions  of  the  act  entitled 
"  an  act  supplementary  to  the  Revised  Statutes  of  Ohio,  title  two, 
chapters  one  and  two,  to  enable  purchasers  of  railroads  at  judicial  sales 
to  become  incorporated,  "  passed  March  11,  1880. 

The  corporators  of  this  company  were  Calvin  S.  Brice,  Samuel 
Thomas,  Chas.  Foster,  Ozro  J.  Dodds,  Anthony  D.  Bullock,  M.  S.  Forbes, 
John  Ryan,  and  George  Harper,  who  became  the  owners  of  all  and 
singular  of  the  rights  and  franchises  of  the  road-bed,  and  the  rights-of 
way,  etc.,  of  the  Miami  Valley  Railway  Company,  under  a  deed  from 
Abrani  Keever,  Receiver  and  Master  Commissioner,  dated  April  8,  1880. 

Main  line  from  Norwood  to  Lebanon,  Ohio,  was  put  in  operation 
under  construction  department  May  30, 1881.  Length  of  line,  242  miles. 
No  running  arrangements  with  other  roads.     No  branches  or  leased  roads. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

New  York  City  . 

.\lbert  Netter. 

M.  M.  White 

11 



11 

C   W   Bradley 

11 

General  Passeutrer  Agent.. 

General  Freight  Agent 

General  Ticket  Agent 

}■  Executive  Committee..  ■ 

]                      I 

11 

M  A   McLaughlin 

11 

M.  A.  McLaughhn  

Albert  Netter 

M   M.  White 

C.  T.  Dickson  

11 
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DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

New  York  Citj'.. 
Cincinnati 



New  York  City. 

Albert  Netter 

J.  S.  Kgck  

M.  M.  White 

C  T'  Dickson     

Chas.  Mayer 

J.  H.  Rhodes 

K 

CAPITAL  STOCK. 

CAPITAL   STOCK    AUTHORIZED   BY    LAW". 

Amount— common $1,000,000  00 

Number  of  shares — common 20,000  00 

Par  value  of  each — common .50  00 


CAPITAL   STOCK   ISSUED,    AND   ON   WHAT  ACCOUNT,    AS   FOLLOWS: 


On  what  account. 


Amount 
of  preferred. 


For  construction  on  extension  of  line  or  branches, 

For  purchase  of  lines 

For  rolling  stock  equipment 

Total 


«640,889  29 
70,203  78 
46,.561  «5 


5758,654  72 


Agents  authorized  to  transfer  stock  :  M.  M.  White,  Treasurer,  Cincinnati,  Ohio. 
FUNDED  DEBT. 


*3 

>% 

o 

cS 

3 

c« 

13 
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C3  oj 

3 

a 

o 

g 

6 

3 
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O 
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53 

s 

^ 
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n 
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■  rH 

^ 

G« 

m 

•*■ 

iO 

CO 

J> 

1st  mortgage.. 

On    whole    line 

and  branches.. 

Oct.  1,  1880  ... 

Oct.  1,  192b 


^io 

$1,000,000 

$1,000,000 

$1,000,000 

$1,000,000 

... 

Average  amount  per  mile  of  single  main  track  (24.2  miles)  main  line  con- 
structed        $24,691  33 

Proportion  of  same  for  Ohio  (8.15  miles)  double  track  in  course  of  con- 
struction    AH. 
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Construction  account. 


Expenditures 

for  the  year 

ending  June 

30,  1881. 


Total  expen- 
ditures to 
July  1, 
1881. 


Right  of  way 

Civil  engineering 

Grading  and  masonry 

Bridges  

Timber  and  ties 

Superstructure  

Iron  rails,  chairs  and  spikes 

Fencing 

Passenger  and  freight  stations 

Engine  and  car  houses 

Other  buildings  and  fixtures 

Telegraph 

Interest  and  discount 

Contingent  expenses 

Total  expenditures  for  construction 


$6,305  88 

3,290  83 

14,597  66 

30,082  50 

2,578  79 

26,867  79 

93,859  63 

815  28 

3,123  95 

12  00 

3,952  43 

2,269  47 

16,110  00 

11,017  11 


$214,883  32 


$6,.305  88 

3,290  83 

14,597  66 

30,082  50 

2,578  79 

26,867  79 

93,859  63 

815  28 

3,123  95 

12  00 

3,952  43 

2,269  47 

16,110  00 

11,017  11 


$214,883  32 


ROAD  ACQUIRED  BY  PURCHASE. 


Miami  Valley  Railway,  purchased  for $71,203  78 

Total  expended  for  construction  and  purchase 286,087  10 

Average  cost  per  mile  of  road  constructed  (single  main  track,  24.2  miles)  11,821  78 
Proportion  of  same  for  Ohio  (24.2  miles),  all. 


COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

1  locomotive  included  in  purchase  account. 

4  locomotives $19,139  72 

1  first-class  passenger  car 2,650  00 

4  second  class  passenger  cars 11,220  00 

8  box  freight  cars 2,960  00 

35  platform  cars .^ 7,603  00 

1  baggage  car  1,600  00 

7  hand  cars  427  90 

2  caboose  cars 704  00 

6  track-laying  cars 160  00 

Total  cost  of  railroad  equipment  owned  by  company 46,561  65 

Average  amount  per  mile  (of  single  main  track,  24.2  miles)  1,924  04 

Proportion  for  Ohio,  all. 

Total  for  road  and  equipment 332,648  75 

Total  average  amount  per  mile  (of  single  main  track,  24.2  miles) 13,745  82 

Proportion  of  same  for  Ohio,  all. 
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CHARACTERISTICS,  Etc. 

PROPOSED  LINES. 

From  Court  street,  Cincinnati,  to  Norwood,  5.5  miles. 
From  Court  street,  Cincinnati,  to  Clifton,  2.65  miles. 
Length  graded,  not  laid  with  rail,  none. 
Proposed  gauge,  36  inches. 

LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Norwood  to  Lebanon 24.2  miles.        All. 

Total  single  main  track 24.2  miles.  All. 

Aggregate  of  sidings  and  other  tracks ,..         1  mile.  All. 

Total  length  laid  with  rail  computed  as  single  track 25.2  miles.  All. 

Length  in  Ohio,  distributed  as  follows : 


County. 

a 
'S 

1  Imi 

Butler 

1.1    " 

12.1    " 

Total 

242 

Steel  rail,  none. 

GUAGE,    GRADE,   CURVATURE,    RAILS,    ETC. 

Gauge — Three  feet. 

Grade — Maximum,  per  mile 90  feet. 

Longest  maximum 3,400     " 

Aggregate  length  of  maximum 14,600    " 

Curvature — Shortest  radius 410    " 

Aggregate  length  of  shortest  radius 410    " 

Rail— Iron — On  road 24.2miles. 

Average  weight  per  yard 35  lbs. 

Ties — Average  number  per  mile 3,000 

Number  laid  during  the  year 72,600 

Ballasted — On  whole  line  a4.2  miles. 

In  Ohio 24.2     " 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges — Wood 3;  greatest  age  6  years;  aggregate  length 300  ft. 

Trestles — 11;   greatest  age,  1  year;    greatest  height,  30  ft. ;  greatest  length,  350  feet; 
greatest  length  of  beams  between  points  of  support,  if  not  trussed,  16  ft. 
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Greatest  space  between  cross  ties  upon  bridges  and  trestles,  6  inches  ; 

length  of  ties,  8  ft. 

Number  of  track  stringers,  two,  6  by  12  inches,  and  two,  12  by  16  inches. 

Are  all  bridges  and  trestles  provided  with  guard  rails?  All  structures  are 
so  provided  with  6  by  8-inch  guards. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    They  do. 

How  often  ?    Twice  per  month. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son?   Yes,  by  the  Engineer  in  charge,  and  Superintendent. 

STATIONS. 

Passenger  and  freight  in  Ohio,  4. 

ROLLING  STOCK. 

Number  of  locomotives  equipped  with  train  brakes,  2. 

Kind  of  brake:     Westinghouse  Automatic. 

Number  of  cars  equipped  with  train  brakes,  6. 

Kind :     Westinghouse  Automatic. 

Number  of  passenger  cars  with  "  Miller  Platform  ",  6. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?     Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Coal-stoves. 

Means  of  lighting  same :     Lamps. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 12  miles  per  hour. 


EMPLOYES. 

Engineers 4 

Baggagemen .  1 

Laborers 3 

Clerks  1 

Hremen  4 

Wipers 4 

Mechanics    4 

Conductors 2 

Brakemen 6 

Station  agents 3 

Section  men 42 

Other  employes  40 

Total  number  employed  by  company  in  operating  line 114 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road:  LTnited  States  Express  Co. 
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RATES  OF  TRANSPORTATION. 


PASSENGERS. 


Fare  charged  per  mile — For  distances  less  than  8  miles 

For  distances  over  8  miles — 1st  class.. 


Ughest. 

ATerage 

3c. 

3c. 

3c. 

3c. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Bridges  were  built  by  Miami  Valley  Railway  Company  prior  to  July  1,  1880. 

Trestles  built  iu  Ohio,  11 ;  aggregate  length 1,450  feet. 

Ballasting — Miles  of  main  track  ballasted  with  gravel 24.2 

Rail  laid — New  iron,  35  lbs.  per  yard — miles  of  track 24.2 

Train  Mileage— Mixed 1,355 

Construction 5,620 

Total 6,875 

Car  Mileage — Passenger  1,355 

Express  and  baggage  1,355 

Freight— loaded 3,500 

empty 2,700 

Construction  and  other 44,000 

Total 52,910 

Fuel  consumed — Wood,  34  cords ;  coal,  240  tons.    Total  cost $491  00 

TRANSPORTATION. 

Passengers — Number  carried,  local 2,270 

Average  number  carried  in  each  car  per  trip 20 

Average  number  of  miles  traveled  by  each 16 

Total  mileage,  or  number  carried  one  mile 37,320 

Average  amount  received  for  each  47c. 

Average  amount  per  mile  received  for  each 3c. 

Carried  on  construction  train. 

EARNINGS  FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local $1,055  05 

Freight  transportation — local 228  43 

Express  service 93  79 

Total  earnings  of  line  operated  included  in  this  report $1,377  27 
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JState  of  Ohio,  County  of  Hamilton,  ss.: 

M.  A.  McLaughlin,  the  Auditor  of  the  Cincinnati  Northern  Railway  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  M.  A.  McLaughlin, 

[seal  op  r.  b.] 
Subscribed  and  sworn  to  before  me,  this  30th  day  of  November,  A.D.  1881. 

James  D.  Henry, 
[seal.]  Notary  Public  for  Hamilton  County,  0. 


CINCINNATI  AND  PORTSMOUTH  RAILROAD  COMPANY. 


From  June  30,  18S0,  to  September  13, 


Name  of  road :  Cincinnati  and  Portsmouth  Railroad. 

By  whom  owned  :  Cincinnati  and  Portsmouth  Railroad  Compan)'. 

By  whom  operated  :  Joseph  Clare,  Receiver. 

By  what  authority  :  Order  of  court. 

Name  of  person  making  this  report:  J.  Clare,  Receiver  Cincinnati  and  Ports- 
mouth Railroad  Company. 

General  office  at  31^  West  3d  street,  Cincinnati,  Ohio. 

Principal  office  in  Ohio  at  Cincinnati. 

Address  correspondence  relating  to  this  report  to  Joseph  Clare,  Receiver,  at  Cin- 
cinnati. 


HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Cincinnati  and  Portsmouth  Railroad  was  sold  at  judicial  sale 
September  13,  1880,  by  the  Sheriff  of  Clermont  county,  by  order  of  the 
Court  of  Common  Pleas  of  said  county,  to  satisfy  a  judgment  obtained 
by  the  holders  of  the  first  mortgage  bonds,  and  was  purchased  by  Henry 
Brachmann,  with  all  its  franchises  and  equipments  for  the  sum  of 
$83,333,  and  on  that  date  the  Receiver  was  discharged  so  far  as  the  con- 
trol of  said  road  was  concerned. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

B  Kline 

W  D    Mundell       

CINCINNATI    AND    PORTSMOUTH    RAILROAD. 
DIRECTORS. 
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Name. 

Residence. 

Name. 

Residence. 

B.  Cline  

S.B.  Miles 

J  Clare       

Georgetown. 

W  D   Mifndell 

Mt.  Washington 

Mt.  Carmel 

Forestville 

Bethel  0 

Resigned. 

W.  W.  Duckwell  

A.  L.  Colter 

W  H.  Cerbly 

CAPITAL   STOCK. 

Capital  stock  authorized  by  law — Amount,  common $500,000  00 

Par  value  of  each,  common 50  00 

Capital  stock — Amount  subscribed,  common  and  donations  conditional  173,500  00 

Total  paid  in  capital  stock,  common  and  donations 94.835  82 

Average  amount  paid  in  per  mile  of  single  main  track  (20  miles) 4,741  74' 

Stockholders,  residents  of  Ohio,  and  donators,  650. 

Amount  of  stock  held  by  them  June  30,  1881 32,500  00 

Agents  authorized  to  transfer  stock  :  None. 

Number  of  shares  transferred  within  the  year  at  such  agencies :  None. 

FUNDED   DEBT. 


1.    Kind  of 
bond    or 
oblig'tions. 

2.     If  and  how 
secured. 

3.  Date  of 
issue. 

T3 

a 
-a 

0 
"o     . 

^,  i  « 

Hi 

9  ^"^ 

«5 

'a  >-, 

as  s 

1st  mortgage. 

July  1877 

July  1897 

7   /. 

$240,000  00 

$5,000  00 

Total 

As  collateral $205,400  00 

Average  amount  per  mile  of  single  main  track  (20  miles) $210,400  00 


OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $162,614  61 

Net  unfunded  debt $162,614  61 

Average  amount  per  mile  of  single  main  track $8,130  73 

Total  net  debt  liabilities 167,714  61 

Total  of  paid  in  stock  and  debt 262,550  43 

Proportion  of  same  for  Ohio ...  All. 
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COST  OF  EGAD,  EQUIPMENT,  Etc. 


Construction  account. 


Right  of  way 

Civil  engineering 

Grading  and  masonry 

Bridges 

Timber  and  ties 

Superstructure 

Iron  rails,  chairs  and  spikes 

Passenger  and  freight  stations.. 

•Engine  and  car  houses 

Other  buildings  and  fixtures  ... 

Telegraph 

Interest  and  discount 

Real  estate 

Not  distributed 


o.>. 

S  o 
o  ■" 

H 

$8,724  44 

13,292  56 

35,942  62 

13,056  58 

18,272  07 

15,538  32 

23,114  41 

517  00 

1,845  56 

1,666  59 

16  00 

12,449  00 

3,006  50 

85,931  96 

Total  expenditures  for  construction $233,373  61 


Total  expended  for  construction  and  purchase  $233,373  61 

Average  cost  per  mile  of  road  constructed  (single  main  track  20.4  and  16  miles  grad- 
ing, &c.) :  Cannot  make  the  distinction  between  finished  and  that  not. 

COST   or   EQUIPMENT   OWNED   BY   COMPANY. 

Total  cost  of  railroad  equipment  owned  by  company $29,176  82 

Average  amount  per  mile  (of  single  main  track,  20  miles),  $1,458. 

Total  for  road  and  equipment 262,550  43 

Proportion  of  same  for  Ohio  (20.4  miles  completed  16  graded  and  tied.) 

Total  permanent  investment 262,550  43 

CHARACTERISTICS,  Etc. 

PROPOSED   LINES. 

From  Columbia  to  Portsmouth ;  100  miles. 

Length  graded,  not  laid  with  rail,  16  miles ;  Amelia  to  Hamersville,  Brown  county. 

Proposed  gauge,  36  inches. 

LINE    IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Columbia  to  Amelia 20.4  miles.        All. 

Aggregate  of  sidings  and  other  tracks 11 

Total  length  laid  with  rail  computed  as  single  track 21.6  miles. 
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County. 

Main  track. 

Sidings,  etc. 

Total. 

10.4 
10 

.7 
A 

11.1 

10.4 

Total 

20.4 

1.1 

21.5 

GAUGE,   GRADE,   CURVATURE,    RAILS,    ETC. 

Gauge  3  feet. 

Grade — Maximum,  permile 132    " 

Longest  maximum 1,500    " 

Aggregate  length  of  maximum 1,500    " 

Curvature — Shortest  radius 573    " 

Aggregate  length  of  shortest  radius 1,000    " 

Rail — Iron — On  road  20.4  miles. 

Average  weight  per  yard 35  &  40  lbs. 

Ties — Average  number  per  mile 2,640 

Ballasted — On  whole  line  14  miles. 

BRIDGES,  TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Combination I;   greatest  age 3  years;  length 508  ft. 

Trestles — 28 ;  greatest  age,  3  years  ;  greatest  height,  51  feet ;  greatest  length,  1,930  ft. 

Length  of  shortest  span  of  truss,  30  feet ;  of  longest,  51  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches; 
length  of  ties,  6  and  12  feet. 

Number  of  track  stringers,  2  and  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often?    Weekly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 


CROSSINGS. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 
where  V    New  Richmond  Branch  of  Cincinnati  Eastern,  at  Dry  Run. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection 14 

"  "  "  "       at  which  there  are  gates  or  flagmen  :  None. 

"  "  "  under  railroad 1 

"  highway  bridges  18  feet  above  track None. 

"  "  "         less  than  18  feet  above  track " 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

Are  flagmen  stationed  at  each  ?    No. 
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t  STATIONS  AND  TELEGRAPH. 

STATIONS. 

Passenger  and  freight 9;  in  Ohio.. 

Number  with  telegraph  comunication 2;  "     ... 

Number  of  same  operated  by  railroad  company 2;  "     ...  Partly. 

EOLLING  STOCK. 

Locomotives 2;     Average  weight 36,000  lbs. 

Express  and  baggage  cars 1;  "  14,000    " 

Passenger  cars 3;  "  16,000    " 

Freight  cars 22;  "  8,800    " 

Other  cars "  6,250    " 

Number  of  locomotives  equipped  with  train  brakes,  2. 

Kind  of  brake:  Westinghouse. 

Number  of  cars  equipped  with  train  brakes,  4. 

Kind :  Westinghouse. 

Number  of  passenger  cars  with  "  Miller  Platform",  3. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains: 

Miller  Platform. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Coal  stoves. 
Means  of  lighting  same :    Candles. 

SPEED   OP   TRAINS. 

Express  passenger,  average  rate,  including  stops 16  miles  per  hour. 

Mail  and  accommodation 14      "  " 

Freight  trains 12      "  " 

EMPLOYES. 

Superintendents 1 

Clerks  1 

Engineers 2 

Firemen 2 

Baggagemen    1 

Wipers  2 

Station  agents .■ 9 

Flagmen,  switch-tenders  and  watchmen 2 

Section  men 18* 

Laborers 18" 

Other   employes 1 

Proportion  for  Ohio All. 

Total  number  employed  by  company  in  operating  line 31 

'■'Same. 
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AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 

Average 
life  in 
years. 

Equipment  and  superstructure. 

Average 
life  iu 
years. 

3 
3 
3 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 


Fare  charged  per  mile  : 


Highest.    Lowest. 


For  distances  less  than  8  miles 4 

Over  8  miles — First  class 3 


.1  Cts. 
.7 


Average. 

as. 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

First  class 8 

Second  class 7 

Third  class 6 

Fourth  class 5 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 5 

Special  class 4 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 4 

Limestone — Carried  ten  miles  or  more  4 

Undressed  stone  or  lumber — Carried  ten  miles  or  more    4 


DOINGS  OF  THE  YEAR  UP  TO  SEPT.  13th. 


Train  mileage — Passenger. 
Mixed 


Total 

Car  mileage — Passenger 

Express  and  baggage. 


Total 


Fuel  consumed — Wood,  4  cords ;  coal,  142  tons.    Totalcost. 
TRANSPORTATION. 


Passengers— Number  carried 

Average  amount  received  for  each 

Average  amount  per  mile  received  for  each. 

Freight — Tons  carried 

Average  amount  received  for  each  ton 


2,880 
1,280 


7,076 
2,480 


4,160 


9,,o,^6 

S322  07 


7,241 

40.29c. 

2..0C. 

279 

97..5C. 
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Articles  transported : 

Coal 

Lumber  and  other  forest  products 

Manufactures,  including  agricultural  implements. 

Merchandise 

Miscellaneous 


Tons. 

Per  cent. 

160 

58 

95 

34 

12 

6 

4 

1 

8 

2 

Total  tonnage  yielding  revenue 279  100 

EARNINGS,  OPERATING    EXPENSES,  Etc.,  JULY  1,  1880,  TO  SEPT.  13,  1880. 


EARNINGS. 


Passenger  transportation $2,917  84 

Freight  transportation  271  78 

Mail  service 392  11 


Total  earnings  of  line  operated  included  in  this  report $3,581  73 


OPERATING    EXPENSES. 


Maintenance  of  way  and  structures  $1,022  86 

Conducting  transportation 1,479  78 

General  expenses,  as  follows : 

Taxes  in  Ohio  (paid  by  purchaser  of  C.  &  P.  R.  R.) 455  24 


Total  operating  expenses,  being  72.5  per  cent,  of  earnings $2,957  88 

Net  income  over  operating  expenses  and  rents  paid  623  85 

CONDENSED  GENERAL  BALANCE  SHEET  JULY  1,  1881. 

LIABILITIES. 

Account  of  Stock  $94,835  82 

Account  of  bonds 5,100  00 

Bills  payable 162,614  61 

Balance  80,799  01 


Total $343,349  44 


Unpaid  conditional  stock $78,664  18 

Railway  and  equipment 262,5.50  43 

Earnings  2,134  83 


Total $343,349  44 

There  are  other  claims  not  recognized  by  the  company. 
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Stale  of  Ohio,  County  of  Hamilton,  ss.  : 

Joseph  Clare,  Receiver  of  the  Cincinnati  and  Portsmouth  Railroad  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  September,  A.  D.  1880,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Joseph  Clark, 

[seal  of  r.  r.]  Receiver  C.  &  P.  R.  R. 

Subscribed  and  sworn  to  before  me  this  14th  day  of  September,  A.  D.  1881. 
[seal.]  William  B.  Crouch, 

Notary  Public  in  and  for  Hamilton  county,  0. 


47  R.R.C. 


CINCINNATI,  RICHMOND  AND  CHICAGO  RAILROAD  COMPANY, 

AND  CINCINNATI,  HAMILTON  AND  DAYTON  RAILROAD 

COMPANY  OPERATING. 


Name  of  road :     Cincinnati,  Richmond  and  Chicago  Railroad. 

By  whom  owned :     The  stockholders. 

By  whom  operated :     Cincinnati,  Hamilton  and  Dayton  Railroad  Company. 

By  what  authority :     Lease. 

Name  of  company  making  this  report:  Cincinnati,  Richmond  and  Chicago 
Railroad  Company. 

General  odice  at  Cincinnati,  O. 

Principal  office  in  Ohio  at  Hamilton,  0. 

Address  correspondence  relating  to  this  report  to  F.  H.  Short,  Secretary  and 
Treasurer,  Cincinnati,  0. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

M  M  White          

Secretary  and  Treasurer ... 

11 

General  Freight  Agent 

General  Ticket  Agent 

II 

"          

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cleveland,  0. 
Cincinnati,  0. 

Wm.  Beckett 

M  M  White 

E.  W.  McGuire 

F  H  Short 

' 

Capital  stock  authorized  by  law 


CAPITAL  STOCK. 

—  Amount,  common $382,600  00 

Number  of  shares,  common 7,652 

Par  value  of  each,  common $50  00 
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Capital  stock  authorized  by  vote  of  company — common  382,600  00 

Amount  subscribed,  common      382,600  00 
Total  paid  in  capital  stock — common      382,600  00 

Average  amount  paid  in  per  mile  of  single  main  track  (35.55  miles) 10,623  06 

Proportion  of  same  for  Ohio  (3.5.55  miles)  382,600  00 

Capital  stock  issued,  and  on  what  account,  as  follows  :     The  stock  was  issued  under 

scheme  of  foreclosure  and  reorganization. 
Stockholders,  residents  of  Ohio,  16. 

Amount  of  stock  held  by  them  June  30,  1881 ¥382,600  00 

Agents  authorized  to  transfer  stock :     F.  H.  Short,  Secretary  and  Treasurer,  Cincin- 
nati, Ohio. 

FUNDED  DEBT. 


1.  Kind  of  bond 
or  obligations. 

2.  If  and  how 
secured.* 

3.  Date  of 

issue. 

4.  When  due. 

6.  Rate 

of 
interest. 

6.  Amount  of 

authorized 

issue. 

7.  Amount 
actually 
Issued. 

Bond 

May  1,  1866  .. 
Mar.  1, 1869.. 

July  1,  188.5 

1889 

7 
7 

S560,0I0  00 
65,000  00 

8551,000  00 
65,000  00 

S625,C0O  00 

8616,000  00 

Average  amount  per  mile  of  single  main  track  (35.55  miles),  $17,328. 
Proportion  of  same  for  Ohio  (35..55  miles),  $616,000. 


OTHER  INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $9,450  00 

Total  unfunded  debt 9,450  00 

Cash  securities,  debit  balances,  etc.,  available  to  payment  7,242  91 

Net  unfunded  debt $2,207  09 

Average  amount  per  mile  of  single  main  track $2,207  09 

Decrease  since  June  30,  1880 3,0.56  85 

Total  net  debt  liabilities 618,207  09 

Average  amount  per  mile  of  single  main  track $17,391  56 

Proportion  of  same  for  Ohio 618,207  09 

f 

T.tal  of  paid  in  stock  and  debt 1,000,807  09 

Total  average  amount  per  mile $28,153  90 

Proportion  of  same  for  Ohio 1,000,807  09 


COST  OF  ROAD  EQUIPMENT,  Etc. 
Total  expenditures  for  construction  and  real  estate 


$827,433  29 
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ROAD   ACQUIKED   BY   PUBCHASE. 

Total  expended  for  construction  and  purchase $827,433  29 

Average  cost  per  mile  of  road  constructed  (single  main  track,  35  55 

miles)  23,275  19 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

35.55  miles) 23,275  19 

Proportion  of  same  for  Ohio  (35.55  miles) .- 827,433  29 

COST   OP   EQUIPMENT   OWNED   BY   COMPANY. 

3  locomotives ;  2  passenger  cars ;  83  box  freight  cars ;  83  platform  cars ;  3  baggage 
cars;  18  coal  cars;  6  section  cars;  7  hand  cars;  1  caboose  car;  22  stock  cars. 
This  shows  the  amount  of  equipment  at  date.  The  cost  of  each  class  cannot  be 
given  separately. 

Total  cost  of  railroad  equipments  owned  by  companj' $184,.551  88 

Average  amount  per  mile  (of  single  main  track,  35.55  miles) 5,191  f2 

Proportion  for  Ohio  (35.55  miles) 184,551  98 

Total  for  road  and  equipment 1,011,985  27 

Total  average  amount  per  mile  (of  single  main  track,  35.55  miles)  28,466  81 

Proportion  of  same  for  Ohio  (35.55  miles) 1,011,985  27 


CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Single  main  track,  Hamilton  to  Indiana  State  Line  

Total  single  main  track 

Aggregate  of  sidings  and  other  tracks 

Total  length  laid  with  rail  computed  as  single  track  ., 

Laid  with  steel  rail 

Length  in  Ohio,  distributed  as  follows  : 


Length. 
44.500 

In  Ohio. 
35.550 

44  500 

35.550 

2  428 

37.978 

15 

15 

County. 

Main  track. 

Sidings,  etc. 

Total. 

Butler 

12.030 
23  520 

7.98 
16.30 

12.828 

Preble                         

25.1.50 

• 

Totals.... 

35.550 

24  28 

37.978 

LINE   OPERATED   UNDER    LEASE — EMBRACED   IN   THIS   REPORT. 


Cincinnati,  Hamilton  and  Dayton  Railroad. 
Richmond  and  Miami  Railroad 


Length.  In  Ohio. 

2.97  2.97 

5.98    


Total  single  track. 


8.95 


2.97 
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GAUGE,   GRADE,   CUEVATUKE,   RAILS,    ETC. 

Grade — Maximum,  per  mile 60  feet. 

Curvature — Shortest  radius 1,910    " 

Aggregate  length  of  shortest  radius 3,009    " 

Aggregate  length  of  all  radii 45,619    " 

Aggregate  length  of  tangent 35.36  miles. 

Rail— Iron— On  road  (side  track  24.28)  main 23.65    " 

Average  weight  per  yard  (originally) 60  lbs. 

Steel— On  road 12  miles. 

Average  weight  per  yard  60  lbs. 

Ties — Average  number  per  mile  2  640 

Ballasted— On  whole  line 41.53  miles. 

In  Ohio 35.55       " 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges — Wood,  23  ;  greatest  age,  9  years  ;  aggregate  length 2,418  feet. 

Total 2,418 

Trestles — Length  of  shortest  span  of  truss,  31  feet ;  of  longest,  143 :  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  20  feet. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  2  inches; 

length  of  ties,  10  feet. 
Number  of  track  stringers,  126. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often?     Average  two  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 

FENCING — AVERAGE   AND    AtiGREGATE   COST. 

Number  miles  fencing,  computed  as  single  line  :  Road  has  all  been  fenced  once. 

CROSSINGS. 

Number  of  crossings  of  highways  under  railroad,  3. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated 44i  ;  in  Ohio,  35.55 

Miles  of  same  owned  by  railroad  company 442;      "  35.55 


Passenger  and  freight  15;  in  Ohio,  12 

Number  with  telegraph  communication  6;      "  4 

Number  of  same  operated  by  railroad  company 6;      "  4 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Yes. 
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ROLLING    STOCK. 

Locomotives 3;  Average  weight,  lbs 68,310 

Express  and  baggage  cars 3;  "  "      36,000 

Passenger  cars 2;  "  "      35,000 

Freightcars 206;  "  "      18,000 

Othercars 1;  "  "      17,000 

Number  of  locomotives  equipped  with  train  brakes,  2. 

Kind  of  brake :     Westinghouse  air. 

Number  of  cars  equipped  with  train  brakes,  5. 

Kind :     Westinghouse  air. 

Number  of  passenger  cars  with  "Miller  Platform,"  2. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  tiains: 

Miller  Platform  and  Buffer. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Wood  or 

coal. 
Means  of  lighting  same :     Oil  and  candles. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation,  "  25  " 

Freight  trains,  "  10  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 3 

Engineers 7 

Baggagemen 3 

Flagmen,  switch-tenders  and  watchmen 2 

Clerks 2 

Train  dispatchers 3 

Firemen 7 

Wipers 2 

Mechanics 4 

Conductors 6 

Brakemen 11 

Station  agents 8 

Section  men 28 

Other  employes 2 

89 

Proportion  for  Ohio ^9 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     American  and  United  States. 
Terms:     American,  $60  per  day  for  4,000  lbs.  daily,  and  16  cts.  per  100  lbs.  excess. 
United  States,  25  cts.  per  100  lbs.  between  Cincinnati  and  Richmond. 
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AVERAGE   LIFE    OF   LOCOMOTIVES,   CARS,   RAILS,  TIES,   BRIDGES,  Etc. 
These  can  only  be  given  as  estimates,  subject  to  usage,  quality,  location,  etc. 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.  Lowest.    Average. 

Fare  charged  per  mile— For  distances  less  than  8  miles 10c.      3c.      Est'd  3Jc. 

For  distances  over  8  mi. — Ist  class...      3c.      3c.  3c. 

Excursion      2c.      ic.       Est'd  Ic. 

FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

Highest. 

First  class lOOOCte. 

Second  class 8.00 

Third  class  6.00 

Fourth  class 5,00 

Fifth  class 4.00 

Special  class 2.50 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  ; 

First  class 30.00 

Second  class 30,00 

Third  class 3000 

Fourth  class 30.00 

Fifth  class 25,00 

Special  class 25.00 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miies: 

First  class  6.13 

Second  class 5.16 

Third  class 3.87 

Fourth  class 3.23 

Fifth  class 300 

Special  class 2,42 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 5.00 

Carried  less  than  ten  miles 2500 

Pig  iron — Carried  10  miles  or  more  ,5,00 

Carried  less  than  10  miles 25.00 

Limestone — Carried  10  miles  or  more 5.00 

Carried  less  than  10  miles 25.00 

Iron  ore — Carried  10  miles  or  more 5,00 

Carried  less  than  10  miles 25.00 

Undressed  stone  or  lumber — Carried  10  miles  or  more  ...     5.00 
Carried  less  than  10  miles...  25.00 


Lowest. 

Average. 

1.50  as 

:.    5.00  Ctt. 

1.25 

4.50 

1,00 

3.50 

0.75 

2.50 

0.50 

2.00 

0,40 

1.50 

5,17 

17.50 

4,14 

17.00 

3.45 

15.00 

3.10 

1500 

2.76 

14  00 

2.58 

13.00 

2.25 

4.00 

1.75 

3.50 

1,50 

2.50 

1,00 

2,00 

0.75 

2,00 

0.70 

1,50 

0..50 

1,25 

5.| 

10,00 

0.65 

1..50 

5.f 

10.00 

0.65 

1.^0 

5.f 

10.00 

0.65 

1,50 

6.S 

10.00 

0.75 

1.50 

5.f 

10.00 
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Rate  per  100  lbs.  for  loading: 

First  class 4  25 

Second  class 3.00 

Third  c'.ass 1.50 

Fourtii  class 1.50 

Fifth  class 1.50 

Special  class 1.25 

Rate  per  100  lbs.  for  unloading : 

First  class 4.25 

Second  class 3.00 

Third  class 1.50 

Fourth  class 1.50 

Fifth  class 1.50 

Special  class 1.25 


3.T5 

4.00 

3.00 

3,00 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

125 

1.25 

3.75 

4.00 

3.00 

3.00 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.25 

1.25 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length — feet. 

Wood 

143 

No  16          '•                   " 

143 

Ballasting — Miles  of  main  track  ballasted 

Rail  laid — Steel— miles  of  track 

Train  mileage — Passenger 

Freight 

Mixed 


90,292 

59,986 

6,310 


Total 

Car  mileage — Passenger 238,2.82 

Express  and  baggage  68,300 

Freight— loaded 823,450 

empty 208,976 

Caboose 58,029 


Total 


1,396,987 

Total  cost $16,072  74 

.' 1,444  .54 


Fuel  consumed— Wood,  600J  cords ;  coal,  6.58J  tons 

Losses,  etc.,  paid — On  goods  and  baggage  

For  injuries  in  Ohio,  fatal  and  non-fatal : 
To  employes  

For  animals  killed  in  Ohio : 

Two  horses SlOO  00 

One  mule -  40  00 

Six  cattle  95  00 


518  80 


Total 
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TRANSPORTATION. 

Passengers — Number  carried,  local 99,273 

through 22,859 

Total li2,132 

Average  number  carried  in  each  car  per  trip 16  29 

Average  number  of  miles  traveled  by  each 28.51 

Total  mileage,  or  number  carried  one  mile 3,197,649 

Average  amount  received  for  each 68.5  cts. 

Average  amount  per  mile  received  for  each 2.401  cts. 

Freight — Tons  carried,  local 79,064 

through 118,311 

Total  197,375 

Average  tons  in  each  loaded  car  per  trip 9.45 

Average  tons  in  each  loaded  car  per  mile 9.82 

Total  movement,  or  tons  carried  one  mile 8,087,197 

Average  amount  received  for  each  ton 69  cts. 

Average  amount  per  mile  received  for  each  ton 1.681  cts. 

Average  cost  per  ton  freight  per  mile  No  means  of  ascertaining. 

Average  amount  received  for  each  ton  through  freight 58| 

Average  amount  received  for  each  ton  local  freight 85. 

Average  cost  each  ton  through  freight No  means  of  ascertaining. 

Average  cost  each  ton  local  freight "  " 

Articles  transported : 

Tons.  Per  cent. 

Coal 20,050  10.16 

Stone,  lime,  sand,  etc., 6,339  3.21 

Petroleum 1,834  0.93 

Ores 1,578  0.80 

Pig  and  bloom  iron 13,412  6.80 

Manufactured  iron : 5,766  2.92 

Lumber  and  other  forest  products 46,317  2346 

Grain,  flour,  and  other  agricultural  products 32,261  16.35 

Live  stock 19,456  9.85 

Animal  products 5,969  3.03 

Manufactures,  including  agricultural  implements 5,051  2..55 

Merchandise 38,597  19.56 

Miscellaneous 745  0.38 

Total  tonnage  yielding  revenue 197,375  100 

■Supplies  for  company's  use 394 
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EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  trausportation — local §.54,947  06 

through 21,832  82 

Total $76,779  88 

Freight  transportation — local S67,097  64 

through 68,899  80 

Total 135,997  44 

•Mail  service 3,818  54 

Express  service 8,998  94 

Other  sources 519  42 

Total  earnings  of  line  operated  included  in  this  report §226,114  22 

^  OPERATING    EXPENSES. 

Maintenance  of  way  and  structures 553,663  74 

Maintenance  of  cars 41,106  78 

Motive  power 37,.521  34 

Conducting  transportation 28,190  39 

General  expenses,  as  follows : 

Taxes  In  Ohio $2,291  00 

Indiana 171  65 

Salaries 5,938  45 

Other  general  expenses  of  operating...         2,882  27 

11,283  37 

Total  operating  expenses 171,765  62 

Net  earnings 854,348  60 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc.: 

C,  H.  &  D.  R  R $10,000  00 

Richmond  and  Miami  R.  R 8,000  00 

18,000  00 

S36,348  60 

Percentage  of  same  to  capital  stock  and  debt 5.43 

Percentage  of  to  total  means  applied  to  construction,  etc 5.37 

Per  mile  of  earnings $5,081  22;  Proport'n  for  O.  (35.55  miles)      180,637  37 

operating  expenses    3,859  90;  "  ■      "  "  137,249  44 

net  earnings 1,22132;  "  "  "  43,387  93 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

PAYMENTS   OTHER  THAN   OPERATING   EXPENSES   AND   RENTALS. 

Interest  on  bonds $43,120  00 

Premiums  and  commissions  for  paying  coupons 69  63 

$43,189  63 
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CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  188L 

LIABILITIES. 

Capital  Stock  »382,600  00 

First  mortgage  560,000  00 

Second  mortgage 6.5,000  00 

Unpaid  coupons 9,450  00 

Profit  and  loss 2,178  18 

$1,019,228  18 

ASSETS. 

Construction S826,733  29 

Equipment 184,551  98 

Real  estate 700  00 

Cin.,  Ham.  and  Dayton  R.  R.  Co 7,242  91 

$1,019,228  18 

TRAIN  ACCIDENTS— ENTIRE  LINE. 


No. 

Date. 

Place. 

Character  of  train. 

Cause  of  accident. 

Effect  of  accident. 

Nov.  3.... 

New  River 

Engine  and  car  derailed. 

SUMMARY  OF  TRAIN  ACCIDENTS. 

Number; 

Accidents  causing  derailment  of  trains 

Causes  of  accidents  effecting  derailment  of  trains : 

Misplaced  switch 


State  of  Ohio,  county  of  Cuyahoga,  ss. : 

Lewis  Williams,  General  Manager  of  the  Cincinnati,  Richmond  and  Chicago  Rail- 
road Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement 
of  the  condition  and  affairs  of  said  company,  on  the  30th  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Lewis  Wiilliams, 

[seal  of  r.  k.]  Gen'l  Manager. 

Subscribed  and  sworn  to  before  me,  this  30th  day  of  August,  A.  D.  1881. 

J.  T.  Wann, 
[seal.]  Notary  Public. 


CINCINIn'ATI,  SANDUSKY  AND  CLEVELAND  RAILROAD  COM- 
PANY, AND  CINCINNATI,  SANDUSKY  AND  CLEVELAND 
RAILROAD    COMPANY     OPERATING    COLUMBUS, 
SPRINGFIELD  AND  CINCINNATI  RAILROAD. 

From  June  30, 18S0,  to  May  1, 1881. 
NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

J.  S  Farlow 

810,000 

N  W  Pierce 

Secretary  and  Treasurer ... 

3,000 

1,500 

4,000 

B.  W.  C.  Brown 

Gen.  Man.  and  Gen.  Sup't.. 

Chief  Engineer 

General  Freight  Agent 

11 

II 

1,.500 

a 

2,400 

H   M    Brown 

2,400 

!              Ex  officio              1 
r  Executive  Committee.  "! 

J                                            I 

N    \V  Pierce 

Levi  0.  Wade 

— 

DIRECTOES. 


Name. 

Residence. 

Name. 

Residence. 

J.  S.  Farlow 

I.  D.  Farnsworth 

N.  W.  Pierce 

Levi  0.  Wade 

George  Wilshire 

J.  H.  Thomas 

Springfield. 
Sandusky. 

II 

E.  B.  Sadler 

II 

J.  A.  Jeffrey  

Cincinnati 

CAPITAL  STOCK. 


CAPITAL   STOCK    AUTHORIZED    BY    LAW. 

Amount— common $6,000,000  00 

preferred 475,000  00 

Number  of  shares — common 120,000 

preferred 9,500 

Par  value  of  each — common $50  00 

preferred $50  00 
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CAPITAL   STOCK    AUTHORIZED    BY    VOTE    OF    COJIPANY. 

Amount— common  S4,00ri,750  00 

preferred 429,037  45 

Amount  subscribed — common 4,005,7n0  00 

preferred .  429,037  45 

Total  paid  in  capital  stoclc — common 4,005,750  00 

preferred 429,037  45 

Average  amount  paid  in  per  mile  of  single  main  track  (169.76  miles)... 
Agents  authorized  to  transfer  stock :  J.  L.  Moore,  Trea.surer,  Sandusky ; 
A.  P.  Simpson,  Transfer  Agent,  38  India  St.,  Boston  ;  Union  Trust 
Co.,  73  Broadway,  New  York. 
Number  of  shares  transferred  within  the  year  at  such  agencies :  Can- 
not state ;  have  discontinued  stock  transfer  reports  to  general 
office. 

FUNDED  DEBT. 


L    Kind  of  boud 
or  obhgi'tions. 

2.    If  and  how 
secured. 

3.    Date  of 

4.    When  due. 

5.    Rate 
of  inter- 
est. 

6.    Amount 
of  authorized 

7.    Amount 

actually 

issued. 

S.,  C  &  I.  R.  R.  Co. 
S.,Day.&C.  It.E... 

"  Eastern."     Not 
extended ;  pan 
of  old  issne; 
probably  lost; 
not  regarded  as 
actual  obliga- 
tion,  althousih 
remaining   on 

1st  mortgage  on 
part  of  roud 

1st  mortgage  on 
part.ad  mnri'ge 
on  bal.  of  road.. 

Mar.  1,1852 
Feb.   1. 18.il 

Mar.      1, 18S7 
Feb,       1,1900 

7 
6 

$350,000  00 
1,000,000  00 

8350,000  00 
715,000  00 

4,000  00 
1,072,300  00 

Cin.,  San.<S:  Cleve.. 

2d  mort.on  part, 
3d  mort.  on  bal. 

Jan.   9,1868 

June      1,1890 

7 

1,100,000  00 

C.  S.  &  C.  coupon 
bond  scrip  cer- 

June  1,1877 

June      1. 1887 

7 

219,187  50 

Total 

$2,356,913  10 

Issued S993,000  00 

In  sinking  fund 278,000  00 


Average  amount  per  mile  of  single  main  track  (169.76  miles)  .. 

Decrease  since  June  30,  1880   

Amount  in  hands  of  trustees  of  sinking  fund  for  redemption. 


$715,000  00 

$13,883  79 

14,000  00 

6,548  21 


OTHER   INDEBTEDNESS. 


All  other  debts,  current  credit  balances,  etc 

Total  unfunded  debt 

Cash  securities,  debit  balances,  etc.,  available  to  payment. 
Net  unfunded  debt  (surplus  sissets  over  unfunded  debt).... 
Decrease  since  June  30,  1880 


1217,796  45 

217,796  45 

229,608  07 

11,812  62 

110,376  4a 
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Total  net  debt  liabilities 2,345,100  72 

Average  amount  per  mile  of  single  main  track 13,814  21 

Total  of  paid  in  stock  and  debt 6,791,700  55 

Total  average  amount  per  mile 40,007  66 

Total  expended  for  construction  and  purchase  6,221,026  13 

Average  cost  per  mile  of  road  constructed  (single  main  track,  169.76  mi.)  36,646  01 

Proportion  of  same  for  Ohio :     All. 

CHARACTERISTICS,  Etc. 

LINE  IN   OPEK.iTION. 

Loneth.  In  Ohio. 

Single  main  track,  Sandusky  to  Springfield 130.15  miles.  130.15  miles. 

Springfield  to  Columbus 44.37     "  44.37       " 

Carey  to  Findlay 15.51     "  15.51       " 

Total  single  main  track 190.03  miles.  190.03  miles. 

Aggregate  of  sidings  and  other  tracks 15.64     "  15.64       " 

Total  length  laid  with  rail  computed  as  single  track...  205.67  miles.  205.67  miles. 
Laid  with  steel  rail:     About  70  miles. 
Length  in  Ohio,  distributed  as  follows : 


County. 


Erie 

Sandusky 

Seneca 

Wyandot 

Hancock 

Hardin 

Logan  

Champaign ... 

Clarke  

Greene 

Montgomery . 


8.20 
13.80 
24.14 
14.82 


4.29 
11.22 


24.10 
21.50 
15  85 
21.30 
5.34 
5.20 


Total 154.26 


2.54 
.47 

1.59 
.74 


1.82 

1.34 

.69 

3.60 


7.71 


10.74 
14.27 
25.73 
19  85 
11.22 
25.92 
2284 
16.54 
24.90 
6.05 
12.20 


15.51        20.50     190.26 


LINE   OPERATED   UNDER    LEASE — EMBRACED   IN   THIS   REPORT. 

Length.  In  Ohio. 

Columbus,  Springfield  and  Cincinnati  Railway 44.37  miles.  44.37  miles. 

Sidings  and  other  tracks 2.25     "  2.25      " 

Total 46.62  miles.  46.62  miles. 
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GAUGE,    GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge 4  feet,8J  inches. 

Grade — Maximum,  per  mile  43  feet. 

Longest  maximum 2,640    " 

Curvature — Shortest  radius 955    " 

Aggregate  length  of  shortest  radius 1,000    " 

Rail— Iron— On  road  (about) 12003  miles. 

Average  weight  per  yard 56  lbs. 

Steel — On  road 70  miles. 

Average  weight  per  yard  40  and  60  lbs. 

Ties — Average  number  per  mile 2,640 

Number  laid  during  the  year  (10  months,  ending  Apr.  30,  '81)..  60,086 

Ballasted— On  whole  line 190.03  miles. 

In  Ohio 190.03 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges — Wood — 19. 

Trestles— 6 ;  greatest  height,  about  30  feet ;  greatest  length,  150  feet. 

Length  of  shortest  span  of  truss,  59  feet ;  of  longest,  125  feet. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  24  inches ; 
length  of  ties,  8  feet. 
».    Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?    Yearly. 

Are  the  e.xaminations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Made  by  bridge  builder. 
Kind  of  fencing,  as  follows :     Board  and  barbed-wire. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Columbus  &  Toledo,  Little  Miami,  and  C,  C.  &  I.  C.  R'y  at  Columbus. 
Little  Miami  R'y  at  London. 

Ohio  Southern  and  C.  C.  C.  &  I.  R'y  at  Springfield. 
N.  Y.,  P.  &  Ohio  and  C.  C.  &  I.  C.  R'y  at  Urbana. 
C,  C,  C.  &  I.  R'y  at  Bellefontaine. 
P.,  Ft.  W.  &  C.  R'y  Co.  at  Forest. 
Columbus  and  Toledo  at  Carey. 
Ohio  Central  Railroad  at  Berwick. 
B.  &  0.  and  N.  W.  Ohio  R'y  at  Tiffin. 
L.  S.  &  M.  S.  R'y  at  Clyde. 
L.  S.  &  M.  S.  R'y  and  L.  E.  &  W.  at  Sandusky. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 
where?    None. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

Are  flagmen  stationed  at  each  ?     Yes. 
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STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LIKE. 

Miles  on  line  of  road  operateil,  in  Ohio,  175. 

Miles  of  same  owned  by  railroad  company :     None.    Owned  by  A.  &  P.  and  W.  U. 
Tel.  Co. 

STATIONS. 

Passenger  and  freight 30 

Number  with  telegraph  communication 18 

Number  of  same  operated  by  railroad  company  18 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Yes,  for 
commercial  messages. 

ROLLING  STOCK. 

Locomotives,  31 ;  average  weight 56,000  lbs. 

Express  and  baggage,  12 ;  average  weight 23,000    " 

Passenger  cars,  21;  average  weight 36,000    " 

Parlor  and  sleeping  cars,  4 ;  average  weight  45,000    " 

Freight  cars  (report  not  made). 

Number  of  locomotives  equipped  with  train  brakes,  11. 

Kind  of  brake  :     Miller  &  Ransom's. 

Number  of  cars  equipped  with  train  brakes,  all  coaches,  express,  baggage,  sleeping 

and  parlor  cars. 
Kind  :     Miller  &  Ransom's. 
Number  of  passenger  cars  with  "Miller  Platform,"  all. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains: 
Miller  Platform. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?    Yes. 
State  methods  of  he.iting  cars  used  for  the  transportation  of  passengers:     Stoves. 
Means  of  lighting  same  :     Lamps. 

SPEED   OF  TRAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation  20  " 

Freight  trains  12  " 

EMPLOYES. 

Superintendents  and  Ass't  Sup't 2 

Telegraph  operators 18 

Engineers ; 27 

Baggagemen  10 

Flagmen,  switch-tenders  and  watchmen 20 

Laborers 75 
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Clerks 14 

Train  dispatchers 1  . 

Firemen  31 

Wipers  10 

Mechanics 45 

Conductors 21 

Brakemen  36 

Station  agents 29 

Section  men...' 180 

Other  employes 100 

Total  number  employed  by  company  in  operating  line (519 

Proportion  for  Ohio 619 

EXPKESS    AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     United  States. 

Terms:     $53  per  diem  for  8,000  lbs.  between  Springfield  and  Sandusky,  through  and 

way.    Excess  over  8,000  lbs.  to  be  paid  for  per  100  lbs.,  viz.,  through,  50  cents  ; 

way,  35  cents.     American  Express  Co.,  $150  per  month  between  Springfield  and 

Columbus. 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  charged  per  mile — 

Highest.  Lowest. 

For  distances  less  than  8  miles 5  Cts.  3  Cts. 

For  distances  over  8  miles — First  class 3  1 

Second  class 2;  1 

Emigrant  2i  1 

Excursion 2  f 

Amount  charg'd  in  addition  to  regular  fares  in  sleep'g  or  other  cars  run  on  your  road : 
For  seat,  25  cts.  to  Sl.OO ;  berth,  $1 .50 ;  section,  S3.00. 

FBEIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

lib  miUs.  n  miles. 

First  class 0017  Cis.  .009  Cls. 

Second  class 0015  .009 

Third  class 00115  .008 

Fourth  class 00086  .008 

Fifth  class 000.57  .00.55 

Special  class 00046  .0045 

48  R.R.C. 
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Kate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 

Second  class 

Third  class 

Fourth  class 

Fifth  class 

Special  class 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles: 

First  class  

Second  class 

Third  class 

Fourth  class 

Fifth  class  

Special  class 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more,  130 

Carried  less  than  ten  miles 

Pig  iron — Carried  ten  miles  or  more,  130 

Carried  less  than  ten  miles  

Limestone — Carried  ten  miles  or  more,  98 

Carried  less  than  ten  miles 

Iron  ore — Carried  ten  miles  or  more,  130 

Carried  less  than  ten  miles 

Undr'd  stone  or  lumber — Carried  ten  miles  or  more,  175 
Carried  less  than  ten  miles 


5 

5 

5 

5 

5 

5 

5 

5 

r> 

5 

175  miles. 

H  miles. 

.034  as. 

5  Cts. 

.03 

5 

.023 

5 

.016 

5 

,011 

4 

.01 

8 

VifCte. 

T%    Cfe. 

5 

5 

1% 

5 

5 

5 

n 

IJ 

5 

5 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Rail  laid — ReroUed  iron,  l,654f  Jf^  tons,  56  lbs.  per  yard — miles  of  track,  18.81. 

Train  mileage — Passenger 353,375 

Freight  208,806 

Switch 89,536 

Construction  21,946 

Total 673,663 

Car  mileage — Passenger,  ex  press  and  baggage 997,205 

Freight— loaded  2,833,6.54 

empty 1,241,173 

Caboose 194,709 

Total 5,267,741 

Fuel   consumed— Wood,   l,170f|   cords,   §2,548.47;    coal,    16,274i    tons, 

$36,322.71.    Total  cost $38,871  18 

Losses,  etc.,  paid — On  goods  and  baggage  417  74 

For  injuries  in  Ohio,  fatal  and  non-fatal: 

to  employes 1,104  80 

Total $1,104  80 
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For  animals  killed  in  Ohio : 

Horses,  7 $819  90 

Cattle,  8 170  00 

Sheep,  51 50  00 

Total $1,039  90 

TRANSPORTATION  (10  MONTHS). 

Passengers — Number  carried,  local  232,307 

through 42,551 

Total 274,858 

Average  number  of  miles  traveled  by  each 31.24 

Total  mileage,  or  number  carried  one  mile 8,585,437 

Average  amount  received  for  each 79.41  cents. 

Average  amount  per  TOife  received  for  each 2.54     '• 

EARNINGS,  OPERATING  EXPENSES,  FROM  JUNE  30,  1880,  TO  MAY  1,  1881. 

EARNINGS. 

Passenger  transportation— local $164,256  35 

through 54,026  59 

Total $218,282  94 

Freight  transportation .395,748  06 

Mail  service 8,054  83 

E.xpress  service - 18,817  67 

Other  sources 8,210  52 

Total  earnings  of  line  operated  included  in  this  report $649,114  02 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $112,620  50 

Maintenance  of  cars 38,207  65 

Motive  power 130,348  11 

Conducting  transportation 44,157  62 

General  expenses,  as  follows : 

Taxes  in  Ohio 31,174  78 

Station  expenses,  Springfield 70,480  90 

New  head  office,            "           5,383  04 

Shop  expenses,             "          6,485  68 

Salaries 27,612  14 

Other  general  expenses  of  operating 9,115  64 

Total  operating  expenses |470,.586  00 

Net  earnings 178,528  02 

Rentals  paid  for  use  of  road,  track,  depots,  ecjuipment,  etc  66,6t;6  67 

$111,861  35 
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Eeceived  Cincinnati  and  Springfield  Railway,  881,097.27 ;  and  I.,  B.  &  W. 

Railway,  rentals,  S36,H(i6.66 117,763  93 

Net  income  over  operating  expenses  and  rents  paid 229,625  28 

Percentage  of  s  me  to  capital  stock  and  debt 3  38 

Per  mile  of  earnings S3,416  90;  proportion  for  Ohio  (190.03  miles)..  All. 

operating  expenses 2,476  37  '     ■ 


Net  earnings $940  53 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   THAX   EARNINGS. 

Decrease  of  floating  assets,  sale  of  material,  etc $98,604  32 

PAYMENTS   OTHER   THAN   OPERATING   EXPENSES   AND   RENTALS. 

Interest  on  bonds — scrip $159,141  00 

Premiums  and  commissions  for  paying  coupons 15,762  82 

Interest  on  floating  debt 7,003  47 

Dividends,  rate  6  per  cent,  on  preferred  stock 25,731  00 

Floating  debt  liquidated 110,376  48 

Applied  to  sinking  fund 10,181  36 

Total $328,196  13 

» 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Capital  stock $4,005,750  00 

Preferred  Stock 429,037  45 

Bonds,  S.D.&C 71.".,000  00 

Bonds,  eastern,  not  extended 4,000  00 

Bonds,  S.,  C.  &  I 350,000  00 

Bonds,  Cincinnati,  Sandusky  &  Cleveland 1,072,300  00 

Bonds,            "               "       scrip 425  60 

Bonds,            "               "       coupon  bond  scrip  certificates  219,187  50 

Sinking  fund  bond  coupons 109,080  00 

Coupons  and  dividends,  preferred  stock  uncalled  for 11,325  00 

Coupons  on  bond  scrip .'.  8,.539  84 

Bills  payable , 4,904  10 

Notes  payable '. 82,442  32 

Wood  and  tie  certificates 3.59  35 

Columbus,  Springfleld  &  Cincinnati  Railroad  Co.,  rental 

account  1,145  84 

$7,013,497  00 
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ASSETS. 

Railway $6,221,026  13 

Material 2,636  40 

Columbus,  Sandusky  &  Cincinnati  Railroad  Co.,  stock 505,7.50  00 

Sinking  Fund  Trustees 6,548  21 

Coupon  agencies 8,081  18 

A.  P.  Simpson,  bond,  scrip,  coupon  account  8,539  82 

Nat.  Fire  Ins.  Co.  (in  assignment) 5,720  30 

Individual  accounts 23,688  81 

Uncollected  earnings 7,003  25 

Estimated  value  of  remaining  pniperty  recovered  from 

R.  R.  bloane  in  settlement  of  suits  against  nim 120,000  00 

Cash,  New  England  Trust  Co 15,624  16 

Treasurer  38,314  15 

Profit  and  loss 50,564  59 


$7,013,497  00 


TRA.IN  ACCIDENTS— ENTIRE  LINE. 


South  ot  riffln 


Cause  of  accident. 


Exira  south  protected  our 
siding  on  Uj  main  track, 
llefiular  freight  north  ran 
into  extra. 

Fr.  iaht  No.  1  pulled  nut  of 
Tilliu  on  lime  of  passeu- 
fier  Xo.  G,  and  trains  col- 
lided about  1  mile  south 
..f  Tiffin. 


HfTtfCt  ot  accident. 


Damage  to  locomotives  and 
some  cyrs.  Engineer  of  reg- 
ular freight  train  scalc^p d. 

Baggage  car  burnt,  locomo- 
tive damaged,  and  fireman 
of  ptussenger  train  killed. 
Engineer  of  passenger  train 
slightly  injured  (jtnnped). 


SUMMARY  OF  TRAIN  ACCIDENTS. 

Number: 

Collisions — butting 2 

Causes  of  collisions: 

Carelessness  in  side  tracking 1 

Running  carelessly  on  time  of  passenger  train  contrary  to  rules 1 

Total 2 


758 


ANNUAL  REPORT. 


C  ^  k-i  n    ^    ^    ^ -^ 'JT    ^ -G  i'^  •'^  ;^    C]  ^         M 


i-S-e'S^'S 


2  -iS  d'« 

3033=:  2  = 

0.5  o  o-*  -  ~ 


be 


aj= 


:  ^ 


O--  OJ  "  c  M 
^■^2  G  3  <l^ 


§1^1 


o  tc  a 

s-   oj   erf 


■^  o  _ 

S  ST  a  *  to 
2-g  3  2  2 


t,  ji  cS  S  -3   I. 


Oi   o 


<a 


as 


a> 


3^  3=s  a^ 

0!»iaj03       0  =  00*0^X30 


=3  aj 

i-g  «  a  o 
S  IS  S'3  "^ 
s  o  £  is.S^ 

S  a2  o^"" 

is   0)-"  M 

g5^;.a  S  g  o  3 


a.g 

•-  a, 


c.a>"^aja>a 
c  ®  a  c  0)  S3  o  c  o  a 

i:S2oas.:iSog      g     .t  a  C 


':-3  ^   . 

gSsS 


o.; 


e^ J  o    :    :  3  g    :  «  S J^    = 
eaja)SmSgj)dafflT3>;-S 

-  "  —  -   "^  —  (i  :;  Q  '-'  5  *j  i_3 


03  'o 

^-^cn:s-^i2«^.^or-- 

"      -  ^  M  2  "  c  2  a  ■-  °  -2    ■  S  a 


A!H    ^   c3  g -;  cj^  ca  :S  fe   s   O 
•  r-.  c  .i;  a       n    .  rr  rn  a  _^ 


'  "•«  a    .  j3    -a 

■X    S  ^-a       .^?O^Oh-i^ 


|ia 
aa| 


•'^    ,  a 
T3  a  > 


icc^ooi>a;^HicooaDc:^'X5cci05QOooa5      -^(Mc*      locoo 


1-1  ^  (M  C^  C 


1— I        (M        CI        CO 


00  >._^o 


CINCINNATI,    SANDUSKY    AND    CLEVELAND    RAILROAD.  769 

PERSONS    KILLED— CAUSES. 

Employes — Run  over  in  yards,  on  sidings,  or  in  switching 1 

Collisions,  and  standing  on  platform  of  car  during  same 1 

Coupling,  or  crushed  between  cars  and  engine 1 

Others — Run  over  in  yards,  on  sidings,  or  in  switching 2 

Falling  or  thrown  from  engine  or  train 2 

Riding  or  driving  across  track 1 

Total ; 8 

PERSONS   INJDRED — CAUSES. 

Passengers — Jumping  from  train  2 

Employes — Struck  by  bridge,  chute,  or  other  obstruction  4 

Coupling,  or  caught  between  cais  and  engine ti 

Falling  or  thrown  from  engine  or  train 1 

Collisions _2 

Total  15 

RECAPITULATION. 

Killed — Employes — from  causes  beyond  their  control 1 

misconduct  or  want  of  caution ,  2 

Others — at  stations  and  highway  crossings 1 

stealing  rides 1 

trespassing,  on  track,  etc 3 

Total  killed 8 

Injured — Passengers — misconduct  or  want  of  caution 2 

Employes — from  causes  beyond  their  control 2 

misconduct  or  want  of  caution 11 

Total  injured 15 


Slnte  of  Ohio,  County  of  Erie,  ss. : 

J.  L.  Moore,  Treasurer  of  the  Cincinnati,  Sandusky  and  Cleveland  Railroad  Co. 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  .\,D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  J.  L.  Moore, 

[seal  of  r.  r.]  ■  Treasurer. 


LEASE   OF   THE   CINCINNATI,   SANDUSKY   AND    CLEVELAND,   AND 

COLUMBUS,  SPRINGFIELD  AND  CINCINNATI  RAILROADS,  TO 

THE  INDIANAPOLIS,   BLOO.MINGTON  AND  WESTERN 

RAILWAY    COMPANY. 

PreamWe,  WHEREAS,  The  Cincinnati,  Sandusk-y  and  Cleveland  Railroad  Com- 

pany, and  the  Columbus,  Springfield  and  Cincinnati  Railroad  Company, 
corporations  existing  by  virtue  and  authority  of  the  laws  of  the  State 

Parties.  ^f  Qhio,  and  the  Indiana,  Bloomington  and  Western  Railway  Campany, 

a  corporation  existing  by  virtue  and  authority  of  the  laws  of  the  States 
of  Ohio,  Indiana  and  Illinois,  the  two  lormer  of  which  companies  have 
lines  of  railroad  constructed  and  in  operation  from  Sandusky  to  Dayton, 
in  said  State  of  Ohio,  and  from  Columbus  to  Springfield,  in  said  State  of 
Ohio,  and  connecting  at  said  Springfield  ;  and  whereas,  the  said  Indiana, 
^  Bloomington  and  Western  Railway  Company  now  owns  and  operates  a 

line  of  railroad  from  Pekin,  in  the  Stat  of  Illinois,  to  Indianapolis,  in 
the  State  of  Indiana,  and  is  now  extending  its  said  line  of  railroad  from 
said  Indianapolis  to  Springfield,  Ohio,  by  the  construction  of  a  new  line 
of  railroad,  so  as  to  connect  at  said  Springfield  with  the  lines  of  rail- 
roads of  said  Cincinnati,  Sandusky  and  Cleveland,  and  Columbus, 
Springfield  and  Cincinnati  Railroad  Companies,  so  as  to  form  a  con- 
tinuous line  for  the  passage  of  cars,  and  thereby  to  increase  its  facilities 
for  doing  an  east  and  west  bound  business,  and  to  render  more  profitable 
the  large  amount  of  freight  and  passenger  business  it  expects  to  bring  to 
said  Springfield,  and  to  further  facilitate  this  purpose,  desires  to  obtain  a 
lease  in  perpetuity,  or  for  as  long  a  term  as  it  lawfully  can  of  the  lines 
of  railroad  of  said  Cincinnati,  Sandusky  and  Cleveland,  and  Columbus, 
Sprin^'field,  and  Cincinnati  Railroad  Companies;  and  whereas,  the  said 
lines  of  railroad  are  contiguous  and  not  competing,  and  the  boards  of 
directors  of  the  Cincinnati,  Sandusky  and  Cleveland,  and  Columbus, 
Springfield  and  Cincinnati  Railroad  Companies  aforenamed,  having 
entered  into  an  agreement  to  make  such  a  lease  or  leases,  and  submit 
the  same  for  the  consideration  and  ratification  of  the  stockholders  of 
their  respective  corporations. 

Date.  Now,  therefore,  this  indenture,  made  this  eighth  day  of  March,  in 

the  year  ot  our  Lord  eighteen  hundred  and  eighty-one,  by  and  between 
the  said  Cincinnati,  Sandusky  and  Cleveland  Railrood  Company,  and 
the  Columbus,  Springfield  and  Cincinnati  Railroad  Company,  parties  of 
the  first  part,  and  the  said  Indiana,  Bloomington  and  Western  Railway 
Company,  party  of  the  second  part,  witnesseth,  that  the  parties  of  the 
first  part,  for  and  in  consideration  of  the  payments,  covenants  and  agree- 
ments hereinafter  mentioned,  by,  for  and  in  behalf  of  the  party  of  the 
second  part,  its  successors  and  assigns,  to  be  paid  and  performed,  and 
upon  the  conditions  and  restrictions  hereinafter  stated,  the  said  parties 
of  the  first  part  do  hereby  grant,  lease  and  demise  unto  the  said  party 
of  the  second  part,  its  successors  and  assigns,  the  entire  railroads  of  the 
said  parties  of  the  first  part,  lying  in  and  extending  from  the  city  of 
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Sandusky,  in  Erie  county,  to  the  city  of  Dayton,  in  Montgomery  county, 

and  from  the  town  of  Carey,  in  Wyandot  county,  to  the  town  of  Findlay, 

in  Hancock  county,  and  from  the  city  of  Columbus,  in  Franklin  county, 

to  the  city  of  Sprinfriield,  in  Clarke  county,  all  in  the  State  of  Ohio, 

now  constructed,  or  svhich  shall  hereafter  be  constructed,  as  provided 

in  this  agreement,  that   is  to  say,  their  real  estate  and  rights  o(  way, 

their  side  tracks,  machine  shops,  engine  houses,  warehouses,  road  bed. 

gravel  pits,  bridges,  superstructure,  track  and  appurtenances  connected 

with   the  same,  their  depot  stations,  water-houses,  rolling  stock  and 

equipment,  and  all  property,  rights  and  interest  of  every  description, 

acquired  and  now  held,  or  which  hereafter  shall  be  acquired  by  said 

parties  of  the  first  part,  for  the  coustiuction,  maintenance  and  operation 

of  said  railroad  that  may  be  appurtenant  thereto  aud  necess-ary  lor  their 

operation  or  intended  for  such   use,  to  have  and   to  hold  said  railroads 

and  all  and  singular  the  premises  with  their  apfurtenances  hereinbefore 

demised  and  expressed  or  intended  so  to  be,  unto  the  said   Indiana, 

Bloomiugiou  aud  Western  Railway  Company,  its  successors  and  assigns, 

from  the  1st  day  of  May,  A.  D.  1881,  for  and  during  and  until  the  end  > 

of  the  lull  term  of  ninety-nine  years  thence  next  ensuing,  and  renewable  y|ars.°'  ^^ 

from   time  to  time  for  like  periods  forever;    provided,  however,  that 

whereas,  the  parties  of  the  first  part  have  heretofore  issued  (our  series 

of  bonds  now   outstanding,  and  have  also  issued    preferred  stock,  not  Bonds  and 

exceeding  in   the  aggregate   four   millions  of  dollars,  the  payment  of  preferred 

^  ^'^        1        /.  '  r   J  slock  of  first 

which  is  secured  by  deeds  of  trusi  of  the  entire  property  of  the  said  purties. 

parties  of  the  first  part,  the  said  parties  of  the  first  pai  t,  their  successors 
and  assigns,  shall  have  the  right,  and  this  indenture  is  made  upon  the 
express  condition,  that  at  any  time  hereafter,  by  agreement  with  the 
holders  of  said  bonds  and  preferred  stock,  they  may  extend  the  time  of 
payment  of  same,  or  said  parties  of  the  first  part,  their  successors  and 
as-signs,  may  substitute  new  bonds  and  preferred  stock   therelor,  and  Renewal  of 
secure  the   payment  of  such  new  bonds  and  preferred  stock  by  other  and  preferred 
deed  or  deeds  in  trust  of  their  entire  properly,  including  the  railroads  ^^°''^' 
and  other  projierty  hereby  demised,  and  in  such  case  the  said  deed  or 
deeds  in  trust  last  mentioned,  and  the  preferred  stock  shall  be  a  prior 
lien  in  all  respects  on  any  right,  title  or  interest  acquired  by  said  party 
of  the  second  part,  its  successors  and  assigns,  under  and  by  virtue  of 
this  indenture,  as  the  former  deeds  in  trust,  and  with  same  priority  of 
lien.     The  total  amount  of  bonds  and  pre/erred  stock  so  extended  or 
substituted,  however,  shall  not  at  any  time  exceed  in  the  aggregate  the 
sum  of  four  millions  of  dollars  without  the  consent  of  the  said  party  of 
the  second  part;  and  the  said  parties  of  the  first  part,  their  successors  Corporate  Gr- 
and assigns,  hereby  covenant  and  agree  with  the  party  of  the  second  firet'pa?tie.s°to 
part,  its  successors  and  assigns,  that  during  said  term  of  ninety-nine  '"'kept  up. 
years,  or  any  other  term  of  years  hereby  granted  and  demised,  they  will 
at  all  times  keep  and  maintain  their  corporate  existence  and  organiza- 
tion ;  that  they  will  not,  knowingly,  do  or  omit  to  do  any  act  or  thing 
whereby  their  corporate  powers,  rights  or  privileges,  nor  the  term  hereby 
created  may  be  forfeited  or  endangered,  and  the  pos,session  and  use  of 
said  railroads  and  premises  hereby  granted  to  said  second  party,  its  suc- 
cessors and  assigns,  restricted;  and  said  parties  of  the  first  part,  their 


762 


ANNUAL  HEPOKT. 


successors  and  assigns,  hereby  covenant  and  agree  with  the  party  of  the 
Ouiet  posses-  second  part,  its  successors  and  assigns,  that  during  the  said  t*rm  of 
sion.  ninety-nine  years,  or  any  other  term  herein   provided,  it  sliall  at  all 

times  peaceably  and  quietly  have,  hold  and  enjoy  the  said  demised  and 
granted  railroad  premises  and  appurtenances,  witliout  let,  hindrance, 
or  interference  fiom  said  parties  of  the  first  part,  their  successors  or 
assigns,  or  of  any  person  or  persons,  whomsoever,  claiming  from  or 
under  it  or  them,  or  either  of  them.  And  the  said  parties  of  the  first 
BeneAval  of  part,  their  successors  and  assigns,  i'urlher  covenant  and  agree,  that  on  or 
lease.  before   the  expiration  of  the  term  of  ninety-nine  years,  or  any  other 

term  herein  provided,  they  will,  or  either  of  them,  at  the  request  and 
expense  of  the  said  party  of  the  second  part,  its  successors  or  assigns, 
grant  and  execute  to  the  said  party  of  the  second  part,  its  successors 
and  assigns,  a  new  lease  of  the  railroads  and  premises  hereby  demised, 
for  the  further  term  of  ninety-nine  years,  to  commence  at  the  expira- 
tion of  the  term  hereby  granted,  and  at  or  before  the  expiration  of 
every  renewal  thereof,  at  the  same  rental,  payable  in  like  manner,  and 
*  subject  to  the  like  covenants,  agreements,  conditions  and  restrictions  as 

are  contained  in  these  presents. 

And  said  parties  of  the  first, part  further  covenant  and  agree,  that 

upon  the  request  ot  said   party  of  the  second  part,  its  successors  and 

assigns,  it  or  they  or  either  of  them  will  proceed  under  the  laws  ot  the 

tions'miXle-   State  of  Ohio,  and  appropriate  such  real  estate  and  rights  and  interests 

ments'tobe     ^*  "^^^  ^^  required  for  the  maintenance  and  operation  of  their  or  either 

made  by  first  of  their  lines  of  railroad,  said   party  of  the  second  part,   its  successors 
parties. 

and  assigns,  paying  all  costs  and  damages  therefor,  or  for  which  said 

parties  of  the  first  part,  or  either  of  them,  may  thereby  become  liable  ; 
and  further,  that  upon  like  request,  and  at  the  cost  and  charge  of  said 
party  of  the  second  part,  its  succe.=sors  and  assigns,  the  said  paities  of 
the  first  part,  their  successors  and  assigns,  will  make  and  execute  such 
further  and  other  lawful  deeds,  a-surancesand  confirmations  of  the  rail- 
roads and  premises  hereby  granted,  or  intended  so  to  be,  unto  the  said 
party  of  the  second  part,  its  successors  and  assigns,  as  it  or  they  shall 
Rental,  reasonably,  or  by  right,  require.     And  the  said  party  of  the  second  part, 

its  successors  aud  assigns,  hereby  covenants  and  agrees  with  the  parties 
of  the  first  part,  their  successors  and  assigns,  that  it  will  pay  as  rental 
for  the  aforenamed  granted  and  demised  railroads  and  appurtenances, 
thirty-three  and  one-third  per  centum  of  the  total  gross  earnings  and 
receipts  ot  saiil  granted  and  demised  railroads  and  property,  which  said 
thirty-three  and  one-third  per  centum  of  said  gross  earnings  and  receipts, 
it  is  hereby  guaranteed  by  said  party  of  the  .-econd  part,  its  successors 
and  assigns,  shall  not  be  less  than  three  hundred  thousand  dollars  ($300,- 
000)  in  any  one  year  during  the  continuance  of  this  lease  ;  and  if  from 
any  cause  said  thirty-three  and  one-third  per  centum  of  the  said  gross 
earnings  and  receipts  should  in  any  year  fall  short  of  three  hundred 
thousand  dollars  (1300,000),  the  said  party  of  the  second  part,  its  suc- 
cessors or  assigns,  will  make  up  and  pay  each  and  every  such  deficit  out 
of  its  or  their  own  money.  And  whenever  the  said  thirty- three  and  one- 
third  per  centum  of  the  said  gross  earnings  and  receipts  shall  exceed  in 
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any  one  year  the  sura  of  five  hundred  and  fifty  thousand  dollars  ($550,- 
000),  all  such  excess  shall  inure   to   and  be  retained  by  the  party  of 
the   second    part.     Said   gross  earnings  and  receipts  are   to  be  deter-  Determina- 
mined  from  the  entire  gross  earnings  and  receipts  from  all  sources  what-  amount  o( 
soever  or  however  derived  of  the  railroads  and  properly  hereby  leased,  f"^^^^™' 
or  any  portion  thereof,  and  the  business  of  the  roads  shall  be  so   trans- 
acted, and  the  books  and  accounts  thereof  so  kept  by  said  party  of  the  Account, 
second  part,  its  successors  and  assigns,  as  to  clearly  exhibit  the  said 
entire  gross  earnings  and  receipts,   without  any  deduction  whatsoever  ; 
said  amount  of  three  hundred   thousand  dollars  ($300,000)  per  annum  payment  of 
guaranteed  rental  shall  be  paid  to  the  parties  oi   the  first  part,  in  equal  rental, 
monthly  payments  of  twenty-five  thousand  dollars  each,  at  the  end  of 
each  and  every  uKinth  from   the  date  of  this  lease,  and   the  balance  of 
the  thirty-three  and  one-third  per  centum  of  the  said   gross  earnings 
and  receipts  shall  be  paid  quarter-yearly,  on  the  first  days  of  October, 
January,  Apiil  and  July  of  each  and  every  year  from  and  after  the  date 
of  this  lease.     Eight  one-thirtieths  of  said  guaranteed  rental  to  be  so  Division  of 
paid  (o  the  said  Columbus,  Springfield   and   Cincinnati   Railroad  Com-  rental, 
pauy,  and  twenty-two  one-thirtieths  to  said  Cincinnati,  Sandusky  and 
Cleveland  Railroad  Company,  and  one-fifth  of  the  balance  of  the  said 
thirty-thiee  and  one-third   per  centum   of  the  said  gross  earnings  and 
receipts  shall  be  paid  to  the  said  Columbus,  Springfield  and  Cincinnati 
Riilroad  Company,  and  four-fifths  to  the  said  Cincinnati,  Sandusky  and 
Cleveland  Railroad  Company.     Said  party  of  the  second  part,  its  suc- 
cessors and  assigns,  further  agree,  that  it  or  they  will  render  to  the  said 
parties  of  the  first  part,  their  successors  or  assigns,  projierly  detailed 
accounts  of  said  gross  earnings  and   receipts  quarter-yearly,  and  will  quarterly 
allow  said  parties  of  the  first  part,  their  successors  and  assigns,  by  their  siaiemeuts. 
proper  officers  or  employes  duly  authorized,  such  free  access  to  its  or 
their  books,  papers  and  accounts,  as  may  be   required  to  ascenaiu  the 
correctness  of  the  accounts  so  rendered;  provided  always,   and   these  inspection  of 
presents  are  upon  the  express  condition   that  if  the   said  party  of  the  accounts, 
second  part,  its  succes.sors  and  assigns,  shall  neglect  or  fail  to  pay  to  the 
said  parties  of  the  first  part,  their  successors  or  assigns,  the  amount  of 
rental  hereinbefore  provided  to  be  paid,  or  any  part  thereof,  for  a  period  enfr"  "   "^^ 
of  thirty  days  after  the  same  ought  to  have  been  paid,  :is  aforesaid,  or 
in  case  the  said  party  of  the  second  part,  its  successors  and  assigns,  shall 
not  from  time  to  time,  and  at  all  times,  during  the  continuance  of  this 
lease,  well  and  truly  observe,  perform,  fulfill  and  keep  all  and  singular 
the  covenants,  conditions  and  agreeirients  hereinbefore  or  hereinafter 
contained,  which  are  or  ought  to  be  kept  and  performed  by  said  party 
of  the   second  part,  its  successors  and  assigns,  according  to  the  true 
intent  and  meaning  of  these  presents,  then  in  any  and  every  such  case 
the  said  parties  o(  the  first  part,  their  successors  and  assigns,  shall  have 
the   right   to  re-enter   upon    said  railroads  and  other  premises  hereby 
demised,  and  to  repossess  and  enjoy  the  same  as  of  their  former  estate, 
anything  hereinbefore  contained  to  the  contrary  thereof  in  anywise  not- 
withstanding; and  the  said  party  of  the  second  part  shall  be  liable  to 
the  parties  of  the  first  part,  and  each  of  them  for  all  damages  which  ^^f^^f^^  ^°^ 
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they,  or  either  of  them,  may  sustain  by  any  default  of  the  party  of  the 
second  part,  but  no  such  forfeiture  sliall  be  declared  unless  the  said 
party  of  the  first  part  shall  have  first  notified  the  said  party  of  the  sec- 
ond part,  of  the  de'ault  complained  of,  and  requested  the  performance 
of  this  contract  in  that  behalf  by  the  said  party  of  the  second  part,  its 
successors  and  assigns;  and  the  said  party  of  the  second  part,  its  suc- 
cessors and  assigus,  further  agree  that  it  or  they  will  diligently  prose- 
cute the  building  of  the  line  of  railroad  from  Indianapolis  to  Springfield, 
hereinbefore  named,  and  complete  the  same  and  have  it  duly  connected 
and  in  operation  with  the  line  of  railroad  of  said  party  of  the  second 
part  at  said  Indianapolis,  and  with  the  lines  of  railroad  of  said  parties 
of  the  first  part  at  said  Springfield,  on  or  before  January  1,  1882,  and 
will  run  and  operate  the  said  line  ot  road  in  connection  with  the  lines 
of  the  parties  of  the  first  part,  and  will  not  become  interested  in  the 
earnings  of  any  competing  railroad  to  the  roads  of  'he  parties  ot  the 
first  part  of  either  of  them. 

And  said  party  of  the  second  part  further  agrees  that  all  business 
coming  from  its  lines  ol  railroad  to  said  Springfield,  and  destined  for 
points  north  and  north-east  thereof,  shall  be  sent  ovi-r  the  Cincinnati, 
Sandusky  and  Cleveland  Railroad  as  far  towards  Sandusky  as  may  be 
necessary  to  secure  the  greatest  amount  of  ea.'uings  therefrom  to  the 
parties  of  the  first  part.  And  all  business  destined  lor  points  east  and 
south-east  thereof  shall  be  sent  by  way  of  Columbus,  over  the  Colum- 
bus, Springfield  and  Cincinnati  Railroad.  And  the  said  party  of  the 
second  part,  its  successors  and  assigns,  hereby  covenants  and  agrees 
with  the  said  parties  of  the  finst  part,  their  successors  and  assigus,  that 
it  and  they  will,  during  the  term  hereby  granted,  well  and  truly  pay 
the  rental  hereinbetore  provided  promptly  at  the  times  and  in  the 
manner  limited  and  prescribed  herein  for  the  pajmeut  thereof,  accord- 
ing to  the  true  intent  and  meaning  of  these  presents;  and  that,  in  com- 
puting the  amount  of  the  total  receipts  and  earnings  on  the  lines  of  the 
railroads  of  the  parties  of  the  first  part,  it  will  allow  on  all  throi*gh 
business  between  Peoria  and  Sandusky,  and  between  Peoria  and  Colum- 
bu.s,  full  pro  rata  to  each  road,  according  to  the  number  of  miles  hauled 
on  each.  And  said  party  of  the  second  part,  its  successors  and  assign^, 
further  agree  that  it  and  they  will,  during  the  continuance  of  this  lease, 
maintain  and  keep  in  good  order  and  condition,  by  renewals  and  repairs, 
the  railroads  and  other  property  hereby  demised,  and  to  add  such  new 
cars,  engines,  and  rolling-stock  as  may  be  necessary  to  replace  such  as 
may  become  worn-out  or  destroyed,  so  as  to  keep  said  equipment  up  to 
its  present  standard  ot  value  and  efficiency,  and  to  mark  distinctly,  in 
the  usual  manner,  all  such  new  cars,  engines,  and  rolling-stock,  to 
denote  that  they  appertain  and  belong  to  the  Cincinnati,  Sandusky  and 
Cleveland  Railroad  Company,  and  so  deliver  them  upon  the  railroad  of 
said  company  free  from  all  liens  as  its  property,  .subject  only  as  their 
other  property  to  the  terms  of  this  lease;  and  all  such  cars,  engines,  or 
other  rolling  stock,  shall  be  so  distinctly  marked,  as  aforesaid,  before 
leaving  the  shops  or  places  of  manufacture.  The  party  of  the  second 
part,  its  successors  and  assigns,  will  also  make  all  renewals  of  track 
upon  the  railroads  of  the  parties  of  the  first  part  with  steel  rails  of  not 


CINCINNATI,    SANDUSKY    AND    CLEVELAND    RAILROAD  665 

less  than  fifty-six  pounds  to  the  linear  yard,  and  will,  as  rapidly  as  good 

maQiigenieut  may  require,  provide  the  entire  tracks  ot  the  railroads  of 

the  parties  of  the  first  part  with  sueh  steel  rails,  and  will,  at  all  times.  Tracks. 

keep  and  maintain  the  tracks  of  said  railroads,  and  each  of  them,  in 

first-class  condition  of  repair;  that  it  and  they  will  also  run  and  operate 

said  railroads  of  the  parlies  of  the  first  part  in  such  a  manner  that  the  operation  of 

corporate  rights  and  privileges  of  said  parties  of  the  first  part  shall  not  ™'^''- 

be  inipaired  or  endangered  ;  that  it  will  furnish  the  public  all  reasonable 

accommodation  in  the  running  of  its  trains  and  otherwise  over  said 

roads  of  the  parties  of  the  first  part ;  that  it  will  indemnify  and  save 

harmless  the  said  parties  of  the  first  part  from  all  liability  and  claims  a"af,™d'am- 

for  daitiages  and  losses  incurred  and  arising,  in  any  manner,  in  the  run-  ages. 

nine  of  said  railroads;  and,  in  general,  that  it  will  operate  said  railroads  . 

°  )         )       a  J  1-  Appurte- 

of  the  parties  of  the  first  part,  and  furnisli  such  equipment,  .stations,  iiannes. 
and  other  appurtenances  therefor,  as  are  suited  for  and  required  by  a 
railroad  of  the  best  class,  and  that  it  will  use  all  necessary  and  possible  '",^ifig^y 
efforts  to  facilitate  and  increase  the  business  of  the  lailroads  hereby 
leased.  The  said  party  of  the  second  part  further  agrees  that  it  will 
pay  all  taxes,  and  assessments  whatsoever,  that  may  be  levied  by  either  ''^^^' 
the  Slate  of  Ohio,  or  the  United  States  of  America,  or  under  the 
authority  of  either  thereof  on  the  roads  and  property  hereby  demised, 
or  on  their  earnings  and  receipts,  and  on  all  dividends  and  interest 
which  may  be  paid  by  the  parties  of  the  first  part,  but  not  including 
anv  taxes  or  assessments  which  may  be  made  against  the  individual 
holders  of  the  stock  or  bonds,  of  the  parties  of  the  first  part;  that  it 
will  procure  and  keep  policies  of  insurance  in  full  force  upon  all  bridges, 
docks,  buildings,  engines,  cars,  and  other  equipment  and  machinery, 
and  other  property  hereby  demised,  to  the  extent  at  least  ot  two-thirds 
of  the  full  value  thereof,  and  to  have  such  policies  written  for  ^he  bene- 
fit of  whom  it  may  concern,  and  fully  protecting  and  referring  to  the 
respective'  interests  of  the  parties  hereto,  and  in  case  of  loss,  all  sums 
recovered  from  underwriters  of  existing  or  future  policies  of  insurance 
shall  inure  to  the  party  ot  the  second  part,  and  to  be  expended  in 
repairing  or  replacing,  as  the  case  may  be,  the  property  damaged  or 
destroyed. 

The  party  of  the  second   part  shall,   whenever  requested  by  the  ot^'Directors.* 
parties  of  the  first  part,  or  either  of  them,  furnish  a  special  car  and 
transjiort  therein,  the  Board  or  Boards  of  Directors  of  the  parties  of  the 
first  part,  or  a  committee  thereof,  free  of  cost,  over  the  roads  of  the 
parties  of  the  first  part,  as  often  as  four  times  each  year,  if  required, 
giving  them  suitable  time  and  opportunity  to  examine  the  condition  of 
the  roads  and  other  property  hereby  demised.     The  party  of  the  second  woodland 
part,  its  successors  and  assigns,  also  further  agree,  that  it  or  they  will  '^^s. 
not  transport  any  wood  or  ties  cut  in  any  of  the  counties  of  the  State 
through  which  the  lines  ot  the  rr.ilroads  of  the  parties  of  the  first  part 
pass,  at  less  than  the  regular  local  rates  for  timber,  lumber  and  wood. 

It  is  also  mutually  agreed  between  the  parties  hereto,  that  in  case  failure  of 
*^      °  '  first  parties 

the  parties  of  the  first  part,  their  successors  and  assigns,  shall  fail  to  pay  to  pay  tlieir 

the  interest  or   principal  of  the  bonds  or   preferred  stock  hereinbefore  dividends. 
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named,  for  a  period  of  thirty  days  after  the  same  shall  have  become 
due  and  payable,  the  said  party  of  the  second  part,  its  successors  and 
assigns,  may  proceed  and  pay  the  same  to  the  parties  entitled  thereto, 
out  of  the  rental  cieated  and  provided  for  under  this  lease,  and  the 
amount  so  paid  shall  be  charged  to  the  parties  of  the  first  part,  and 
deducted'from'the  money  then  due  or  to  become  due,  to  the  parlies  of 
the  first  part  under  this  lease. 

In  ca^e  the  parties  of  the  first  part  should  fail  to  extend  the  time  of 
Renewal  of     payment  of  any  of  said  bonds,  or  negotiate  new  securities  in   lieu  of 
secur^fe.^^    them,  as  hereinbefore  provided,  then  the  said  party  of  the  second  part 
may  renew  the  same  at  a  rate  of  interest  not  in  excess  of  that  now  pay- 
able on  said'^bonds  respectively,  or  may  pay  and  discharge  said  bonds 
and  have  a  lien^.upon  the  premises  hereby  demised  for  the  payment  of 
the  same,  and  a  credit  on  the  rental  herein  reserved  of  the  amount  of 
the  interest  on  the  bonds  so  paid. 
Material  and  ^^  '^  ^'®°  lurther  mutually  agreed  and   understood  between  the 

supplies  on  parties  hereto  that  the  Cincinnati,  Sandusky  and  Cleveland  Railroad 
Company  sells  to  the  party  of  the  second  part,  all  the  fuel,  lumber, 
timber,  new  ties,  oil,  waste,  and  all  new  and  old  rails  not  in  the  track  at 
the  time  this  lease  goes  into  effect,  and  all  such  stationery  and  other 
supplies  lurnished  for  use  upon  the  lines  of  railroad  hereby  leased,  as 
may  be  available  for  use  and  desired  by  said  party  of  the  second  part. 
Inventories  An  inventory  and  cost   appraisal  of   the  alorenamed  supplies  and 

menfe"™'^^  rails  shall  be  made  before  this  lease  goes  into  effect,  by  three  persons, 
one  of  whom  shall  be  appointed  by  the  parties  of  ihe  first  part,  one  by 
the  party  of  the  second'part,  and  the  other  by  the  two  persons  so  ap- 
pointed, the  decision  ot  either  two  of  which  shall  be  final,  both  as  to  the 
quantities  of  said  supplie.s  and  rails  thus  sold,  and  their  cost  value  as 
hereinbefore  named,  the  total  amount  of  which  said  cost  value,  the 
party  of  the  second  part  hereby  agrees  to  pay  in  cash,  to  the  said  Cin- 
cinnati, Sandusky  and  Cleveland  Railroad  Company,  in  or  within  thirty 
days  after  this  lease  goes  into  tffect.  It  is  also  mutually  agreed  ihatall 
the  tracks,  bridges,  buildings  locomotives,  cars,  and  other  property  of 
the  parties  of  the  first  part  hereby  leased,  shall,  as  soon  as  practicable, 
and  within  sixty  days  after  the  date  of  this  lease,  be  duly  inventoried 
and  apprai.sed  in  manner  and  form  as  hereinbefore  provided  for  the  in- 
ventory and  appraisal  of  tlie^supplies  and  rails;  and  said  inventory  and 
appraisal  when  completed,  shall  be  copied  in  triplicate,  one  copy  thereof 
to  be  placed  for  filing. ^andj;record  with  the  Indiana,  Blooniington  and 
Western  Railway  Company,"aud  one  copy  for  like  purpose  to  each  the 
Ciuciunati,  Sandusky  and  Cleveland|Railroad  Company,  and  the  Colum- 
bus, Springfield  and  Cincinnati  Railroad  Company,  and  also  for  Ihe 
purpose  of  euabling  the  respective  partits  hereto  the  better  to  determine 
Basis  of  from  time  to  time  if  any  waste  or  depreciation  of  the  property  has  taken 

appraisal.  p]ace  ;  said  appraisal  to  be  made  on  a  basis  of  value  in  gold  coin  of  the 
United  States  of  America,  an<l  at  the  termination  of  this  lease,  a  like 
inventory  and  appraisal  shall  be  made  in  like  manner,  of  the  same  or 
substituted  property,  to  determine  whether  all  such  property  is  then  in 
as  good  or  better  or  w.irse  condition  of  efficiency,  and  the  parties  making 
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such  inventory  and  appraisal,  sliall  appraise  tlie  difference  in  value,  if 
any,  and  any  such  difference  shall  be  equalized  by  payment  from  one 
party  to  the  other,  as  the  case  may  require,  and  to  have  such  waste  or 
depreciation,  or  betterment  and  improvement,  if  any,  an  the  case  may 
be,  restored  and  made  good. 

It  is  also  agreed  by  the  parlies  of  the  first  part  that  the    party  of  u.seof  names 
the  second  part,  its  successors  and  assigns,  shall  have  the  right  to  use  Sy''se^con"''^^^ 
the  name  of  the  parties  of  the  first  part,  so  far  as  it  may  be  necessary  party, 
for  it  to  do  so  in  bringing  any  actions  and  in  making  any  defences.     Ii 
is  also  further  agreed  by  the  party  of  the  second  part,  its  successors  and 
assigns,  that  the  Cincinnati,  Sandusky  and  Cleveland  Railroad   Com- 
pany -hall,  retain  to  itself,  for  its  own  uses  and  purposes,  all  real  estate  Real  estate  of 
it  may  possess  not  appurtenant  to  its  line  of  railroad  or  necessary  for  its  ^'"9"').*!'''    . 
use   and  operation,  more    particularly  the    properties    recovered  from  Cleveland  R. 
Rush  R.  Sloane,  its  former  president;  and,  whereas,  the  said  Cincinnati, 
Sandusky  and  Cleveland  Railroad  Company  has  heretofore  leased  the 
portion  of  its  road  between  Springfield,  in  Clarke  county,  and  Dayton,  cinnati  and 
in  Montgomery  county,  the  said  party  ol  the  second  part  assumes  such  R^commny^ 
lease  and  all  existing  contracts  and  agreements  of  said  parties  of  the 
first  part ;  and  it  is  also  hereby  mutually  agreed  that  if,  from  any  cause, 
either  of  the  parties  hereto  shall  neglect  or  fail  to  appoint  the  person  Appointment 
herein  provided  to  acft  as  appraiser  for  the  inventorying  and  ajipraisal  of  °'  appraisers, 
the  supplies  and  rails,  and  of  the  track,  locomotives,  etc.,  etc.,  herein- 
before named,  it  shall  be  competent  for  the  appraiser  appointed  by  the 
other  party  to  appoint  both  of  such  other  appraisers ;  and  it  is  further 
agreed  that  the  party  of  the  second  part  will  furnish,  free  of  charge,  to  office  accom- 
the  parties  of  the  first  part,  suitable  roonjs  and  accommodations  in  the  modations. 
general  office  buildings  at  Sandusky,  Springfield  and  Columbus,  Ohio, 
for  the  offices  of  the  presidents,  secretaries,  and  treasurers  of  the  jiarties 
of  the  first  part,  and  that,  until  the  completion  of  the  road  of  the  party 
ot  the  second  part,  said  party  of  the  second  part  will  not  change  the 
managing  agents  and  employes  of  the  paities  of  the  first  part,  except  Present  man- 
with  the  consent  of  the  presidents  of  said  parties  of  the  first  part.  and  employes. 

In  Witness  whereof,  the  said  parties  hereto  have  caused  this 
Lease  to  be  signed  by  their  respective  Presidents,  and  attested  by  their 
respective  Secretaries,  and  have  caused  their  corporate  seals  to  be  hereto 
attached,  the  day  and  year  above  writ  en,  in  triplicate. 

f  -)  THE  CINCINNATI,  S.iNDUSKY  &  CLEVELAND  R.  R.  CO. 

I  •^''*'-   /  By  J.  S.  Faklow,  President. 

Attest:     J.  L.  Mooee,  Secrdnry. 

f  gjj^j^    \rHECOLUMBUS,SPRINGFIELD&CINCINNATIR.  E.  CO. 

\  ■  /  by  J.  S.  Farlow,  President. 

Attest :     J.  L.  Moore,  Secretary. 

^  SEAL    1       THE  INDIANA,  BLOOMINGTON&  WESTERN  R'y  CO. 
\  ■  J  By  B.  S.  Henning,  President. 

Attest:     J.  K.  O.  SnERwoon,  Secretary . 


INDIANA,  BLOOMINGTON  &  WESTERN  RAILWAY  COMPANY, 
OPERATING  CINCINNATI,  SANDUSKY  &  CLEVELAND, 
AND   COLUMBUS,   SPRINGFIELD   AND    CINCIN- 
NATI  RAILROADS,   FROM   MAY    1st   TO 
JUNE  30th,  18SL 


Name  of  road  :   The  Indiana,  Bloomingtou  &  Western  Ohio  Division  Railway. 

By  whom  owned :     Cincinnati,  Sandusky  &  Cleveland  Railroad  Company. 

By  whom  operated  :     The  Indiana,  Bloomington  &  Western  Railway  Company. 

By  what  authoritv' :     Lease. 

Name  of  company  making  this  report :  Indiana,  Bloomington  &  Western  Rail- 
way Company. 

General  offices  at  Indianapolis,  Indiana,  and  Sandusky,  Ohio. 

Principal  office  in  Ohio  at  Sandusky. 

Address  correspondence  relating  to  this  report  to  C.  E.  Henderson,  Assistant 
General  Manager,  at  Indianapolis,  Indiana. 

HISTORY  OF  ORGANIZ.ITION  AND  CONSTRUCTION. 
May  1st,  1881.     Lease  for  ninety-nine  years,  at  a  rental  of  33^  per 
cent,  of  gross  earnings. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Austin  Corbin 

G.  E.  Taintor 

J.  K.  0.  Sherwood 

J.  L.  Moore 

G.  L.  Dicenson 

B.  S.  Henning 

C.  E.  Henderson.... 

D.  W.  C.  Brown.... 

F.  Woodbridge 

H.  M.  Bronson 

C.  B.  Lockwood 

H.  M.  Bronson 


Office. 


President 

Vice  President 

Secretary  

Treasurer 

Auditor 

General  Manager 

Assistant  Manager... 

General  Superintendent.. 

Cliief  Engineer 

General  Passenger  Agent 
General  Freight  .Agent.... 
General  Tickut  Agent 


Address. 


New  York  Citv. 


Sandusky,  0 

Indianapolis,  lud.. 

New  York  City 

Indianapolis,  Ind., 

Sandusky,  O 

Springfield,  0 

Sandusky,  0 


Salary. 


DIRECTORS. 


Austin  Corbin New  York  Cityl 

Alfred  Sully 

G.  E.  Taintor 

Gilbert  Oakley 

D.  C.  Corbin 

Henry  W.  Maxwell.... 


Name. 


Residence. 


J.  K   O.  Sherwood 
John  S.  Farwell ..., 

B.  K.  Dow 

.John  D.  Adrian..... 

J.  B.  Upham 

F.N.  Peck 


New  York  City 
Claremont.N.H. 

Pou'k'psie.N  .Y. 
Boston,  Mass. 
Chicago,  Ills. 


CINCINNATI,    SANDUSKY    AND    CLEVELAND    RAILROAD.  7G8 
RATES  OF  TRANSPORTATION. 

Freight — Average  rate  per  tou  per  mile l.B07c. 

EARNINGS,  OPERATING  EXPENSES,  ETC.,  FOR  MAY  AND  JUNE,  1881. 

E.\RNINGS. 

Passenger  transportation ?4.5,266  56 

Freight  transportation 82,242  74 

Mail  service 2,343  74 

Express  service 4,843  34 

Other  sources 18,549  88 


Total  earnings  ot  line  operated  included  in  this  report $153,246  26 

OPER.^TI.VG    EXPENSES. 

Maintenance  of  way  and  structures $17,595  40 

Maintenance  of  cars 9,442  45 

Motive  power 7,583  85 

Conducting  transportation  32,8W4  22 

Salaries  included  in  above. 

Other  general  expenses  of  operating 8,188  29 


Total  operating  expenses  being,  49  38  per  cent  of  earnings 75,674  21 

Net  earnings  of  190.03  miles  operated 77,572  05 

Rentals  paid,  for  use  of  road,  track,  depots,  equipment,  etc 50,000  00 

Net  income  over  operating  expenses  and  rents  paid 27,572  05 

OTHER  PAYMENTS  WITHIN  THE  YEAR. 

Payments  other  than  operating  expenses  and  rentals  :— Construction  of 

new  woik; S894  40 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

LTnpaid  vouchers  and  pay-rolls $32,477  58 

Amount  due  other  railroads  and  individuals 22,202  95 

Unpaid  cliarges 291  33 

Insurance  receipts 7,041  64 

Balance  to  credit  income  account 27,572  08 

$89,585  58 

ASSETS. 

Cash  in  hands  of  cashier $6,132  82 

Amounts  due  from  local  agents  and  conductors 4,836  54 

New  round  house  at  Columbus 894  40 

Supplies  on  hand  for  current  operations 40,962  96 

Amounts  due  from  other  railroads  and  individuals 36,7.58  86 

$89,585  58 

49  R.  R.  C. 
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ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30, 

1881. 

The  only  accident  of  any  moment  was  the  turning  over  of  an  engine  at  a  switch 
supposed  to  have  been  tampered  with,  resulting  in  the  death  of  a  fireman. 


Slate  of  Indiana,  County  of  Marion,  ss. : 

C.  E.  Henderson,  Asst.  Gen'l  Manager  of  the  Indiana,  Bloomington  and  Western 
Railway  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing 
statements  to  be  prepared  by  the  proper  oflBcers  and  agents  of  this  company,  and 
having  carefully  examined  the  same,  declares  them  to  be  a  true,  full  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of 
June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  C.  E.  Henderson, 

[seal  of  e.  e.]  Asat.  General  Manager. 


CINCINNATI  SOUTHERN  RAILWAY. 
Report  of  Board  of  Trustees. 


Name  of  road :  Cincinnati  Southern  Railway. 
By  whom  owned  :  City  of  Cincinnati. 
By  whom  operated  :  The  Cincinnati  Railroad  Company. 
By  what  authority :  Temporary  license  granted  by  Trustees  of  road. 
Name  of  Board  making  this  report:   Board  of   Trustees   Cincinnati    Southern 
,  Railway. 

General  office  at  Cincinnati,  0. 
Principal  office  in  Ohio  at  Cincinnati,  O. 

Address  correspondence  relating  to  this  report  to  H.  H.  Tatem,  Sec'y  and  Aud., 
at  Cincinnati,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

No  change  has  occurred  during  year  ending  June  30,  1881,  in  the  status  of  either 
the  Board  of  Trustees,  the  railway,  or  the  company  operating  the  road. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

$1,000 

H  H    Tatem 

Secretary,  Acting  Treasurer 

1,200 

Paid  by 

Co.  oper- 

.iiiiii:  road 

3,600 

Superintendent 

Consulting  and    Principal 

,, 

TRUSTEES. 


Name. 

Residence. 

Name. 

Residence. 

Miles  Greenwood 

R.  M.  Bishop 

Cincinnati  0 

Henry  Ma  k  

.\.  H.  Bugher 

Cincinnati 

E.  A.  Ferguson "          
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FUNDED  DEBT. 
[Bonds  authorized  and  issued  by  city  of  Cinciniiali  for  construction  of  the  railway.) 


1.  Kind  of 
bond  or  obli- 
gations. 

2.  If  and  how  secured. 

3.  Date  of 
Is-sue. 

o  j;     6.  Amount  of 
4.  When  duo.   '^*^        authorized 
W.S            issue. 

7.  Amount 
actually  issued. 

Municipal 

Statiilory  lipn 

July  1. 1872.. 

May  I.ISK.'.'. 

Nov.l,  1S7S!!! 
Aug.  1,1879... 
July  1, 1881... 

July  1,1902... 

Ma,y  1, 1906'.'.! 

Nov.],  1908!!! 
Au?  1,1909... 
July  1,1911... 

7.3 
7 
6 

-.3 
7 
6 
4 

89,300.000  00 
700.000  00 
.3,200.000  00 
2,800,01 :0  UO 
1.000,0110  00 
1,000.000  00 
16,000  00 

S9,,f00.(i00  00 
700,1100  00 

3,200,000  00 

.1 

2,800,(100  00 

1,000,000  00 

1,000,000  00 

16,000  00 

518,016,000  00 

518,016,000  00 

Average  amount  per  mile  of  single  main  track  (33K  miles)..   $53,619  05 
Proportion  of  same  for  Ohio  (1.015  miles) 54,323  35 

COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


Right  of  way 

Civil  engineering 

Preliminary  surveys  and  expenses 

Grading  and  masonry  

Bridges,  trestles  and  viaducts 

Cross-ties 

Superstructure 

Chairs  and  spikes 

Fencing 

Passenger  and  freight  stations 

Engine  and  car  houses 

Machine  slnps* 

Other  buildings  and  fi.xtures .■ 

Telegrapli  

Steel  rails  and  iron  rails  t 

Interest  and  commissions 

Contingent  expenses 

Rolling  stock  and  tools  

Water  and  fuel  stations 

Total  expenditures  for  construction 


S650, 

474, 

185. 

9,(178, 

2,36H, 

357, 

458, 

135, 

,88, 

80, 

38, 

1«, 

34, 

31. 

2,011, 

116, 

21.5, 

70, 

54, 


193  98 
451  60 
656  08 
962  79 
556  75 
579  73 
390  89 
,682  23 
,480  40 
143  65 
823  45 
,021  96 
,052  53 
,453  94 
,262  07 
,393  44 
,593  70 
,4H9  97 
,301  44 


$17,014,470  60 


a  c6  -I] 

~  o  tatoo 

=  ■5.52 


§1,134  61 
77,393  88 


24  781  56 

2.895  .52 

7,573  93 

22,819  33 

3,184  38 

1,246  38 

1,712  92 

1,213  (3 

953  22 

733  19 


62,565  08 
"17,213  08 
"  3,686"92 


$229,107  03 


$651,328  .59 

551,845  48 

185,6.56  08 

9,703,744  35 

2,3ii9,452  27 

365,153  66 

481.210  22 

138.866  61 

39,726  78 

81,8.n6  57 

4(1,(136  48 

16,975  18 

34,785  72 

31,453  94 

2,073,827  15 

116,393  44 

232,Wi(i  78 

70,469  97 

57,988  36 

$17,243,577  (53 


'■•  Machinery  and  fixtures  in  machine  shops  are  furnished  and  paid  for  by  the  operating  co'    pan> 
t  Inclusive  of  switch  stands  and  fixtures. 


EOAD    ACQUIKED   BY    PURCHASE. 

Cincinnati,  Lexington  and  East  Tennessee  R.  R. — original  cost  (not  of 

record)  purchased  for $300,000  00 

Total  expended  for  construction  and  purchase $17,543,577  63 


CINCINNATI    SOUTHERN    RAILWAY.  773 

Average  cost  per  mile  of  road  constructed  (single  main  track,  336  miles)  52,213  03 
Average  cost  per  mile  of  road  owned  by  trustees  (single  main  track, 

336  miles) 52,213  03 

Proportion  of  same  for  Ohio  (1.015  miles) 52,996  23 

COST    OF    EQUIPMENT   OWNED    BY    COMPANY. 

60  push-cars  $2,100  00 

62  hand  cars  3,100  00 

All  other  rolling  stock,  tools,  machinery,  etc 26,750  00 

Total  cost  of  railroad  equipment  owned  by  company $31,950  00 

Additions  within  the  year  ending  June  30,  1881 11,265  00 

Average  amount  per  mile  (of  single  main  track,  336  miles)  950  90 

Proportion  for  Ohio  (1.015  miles) 965  16 

Total  for  road  and  equipment 17,575,527  63 

Total  average  amount  per  mile  (of  single  main  track,  336  miles) 53,163  93 

Proportion  of  same  for  Ohio  (1.015  miles)  53,961  39 

CHARACTERISTICS,  Etc. 

PR0P0.SED   LINES. 

From  Cincinnati,  Ohio,  to  Chattanooga,  Tennessee  ;  336  miles. 
Proposed  gauge,  5  feet. 

LINE  IN  OPERATION. 

Length.       In  Ohio. 

Single  main  track,  Cincinnati,  Ohio,  to  Chattanooga,  Tennessee..      336  miles.      1.015 

Total  single  main  track 336  "        1.015 

Total  length  laid  with  rail  computed  as  single  track 223.04  "        1.015 

Length  in  Ohio,  distributed  as  follows:     Hamilton  county,  main  track,  1.015. 

GAUGE,   GRADE,   CURVATURE,    RAILS,   ETC. 

Gauge 5  feet. 

Grade — Maximum  per  mile 79.2  feet. 

Longest  maximum 2611.2  feet. 

Aggregate  length  of  maximum 2611.2  feet. 

Curvature— Shortest  radius 478.37  feet. 

Aggregate  length  of  shortest  radius 813.5    feet. 

Aggregate  length  of  all  radii  622,4.50  feet. 

Aggregate  length  of  tangent 217.85  miles. 

Kail — Iron — On  road 153  miles. 

Average  weight  per  yard 60  lbs. 

Steel — On  road 223.4  miles. 

Average  weight  per  yard  60  and  53  lbs. 
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Ties — Average  number  per  mile 2,640 

Number  laid  during  the  year 28,916 

Ballasted— On  whole  line  336  miles. 

In  Ohio None. 

With  rock  (mainly),  gravel  and  cinders. 

BRIDGES,   TRESTLES,   ETC.,   IN    OHIO. 

Bridges — Wood,  none. 

Iron 2;  greatest  age 4  years  ;  aggregate  length 1,287.2  feet. 


Total 1,287.2  feet. 

Trestles — 3 ;  greatest  age,  4  years ;  greatest  height,  585  feet ;  greatest  length,  2,775  ft. ; 
aggregate  length,  4,010  feet. 

Length  of  shortest  span  of  truss,  ...  ft.;  of  longest, ft.;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  15  ft. 
Greatest  space  between  cross  ties  upon   bridges  and  trestles,  4  inches ; 

length  of  ties,  9  to  10  feet. 
Number  of  track  stringers,  8. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 
Tunnels — Stone,  brick  or  wood :     None. 

FENCING — AVERAGE  AND  AGGREGATE  COST. 

Whole  Line.         In  Ohio. 

Number  miles  fencing,  computed  as  single  line 192.714  None. 

Kind  of  fencing,  as  follows : 

Wire  (average  cost  per  rod,  S1.25) 192.714  None. 

Average  cost  of  same  per  rod,  $1.25. 

Length  of  road  unfenced,  and  the  reason  therefor :     About  138  miles ;  want  of  funds. 

CROSSINGS. 

What  railroads  cross  your  road,  either  over  or  under  grade  in  this  State,  and 
where?     None, 

Ohio  and  Mississippi  Railroad,  at  Cincinnati. 
Marietta  and  Cincinnati  Railroad  at  Cincinnati. 
Cincinnati,  Hamilton  and  Daj'ton  Railroad,  at  Cincinnati. 
Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Railroad;  at  Cincinnati. 
Cincinnati,  Cleveland,  Columbus  and  Indianapolis  Railroad,  at  Cincinnati. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates 

or  flagmen 1 

Number  of  crossings  of  highways  over  railroad 25 

"  "  "  under  railroad 4 

Number  of  highway  bridges  18  feet  above  track 25 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
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STATIONS  AND  TELEGRAPH. 


TELEGRAPH   LINE. 


Miles  on  line  of  road  operated 202.7;  in  Ohio,  12 

Miles  of  same  owned  by  Trustees 67.9;         "  4 


STATIONS. 

Passenger  and  freight 88;  in  Ohio,  2 

Number  with  telegraph  communication 38;  "  2 

Number  of  same  operated  by  railroad  company  38;  "  2 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?     Yes. 

EMPLOYES. 

Superintendents 1 

Engineers 8 

Laborers 525 

Clerks 7 

Firemen 8 

Conductors  8 

Brakemen 16 

Section  men 675 

Other  employes 29 

Total  number  employed  by  Company  in  operating  line 1,277 

Proportion  for  Ohio 4 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 
Rail  laid — Steel .53  lbs.  per  yard  ;  miles  of  track l^Wtr 

"  60 '        "    3un 

New  iron 60        "  "  "'         "      3f|f^ 

u  Kfl  It  it  tt  ti  3  561 


State  of  Ohio,  County  of  Hamillon,  ss.; 

Miles  Greenwood,  President  of  the  Board  of  Trustees  of  the  Cin.  Southern  Railway 
Co.,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  said  Trustees,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  Trustees  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Milks  Greenwood, 

[seal  of  r.  k.] 
Subscribed  and  sworn  to  before  me,  this  18th  day  of  October,  A.  D.  1881. 
[seal.]  W.  T.  Porter, 

Notary  Public  for  Hamilton  Co. 
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CINCINNATI 


Name  of  road  :     Cincinnati  Southern  Railway. 
By  wiiom  owned  :     Tiie  city  of  Cincinnati. 
By  whom  operated  :     The  Cincinnati  Railroad  Company. 
By  what  authority  :     License  granted  by  trustees  of  road. 
Name  of  company  making  this  report :     The  Cincinnati  Railroad  Company. 
General  office  at  Cincinnati,  0. 
Principal  office  in  Ohio  at  Cincinnati,  O. 

Address  correspondence  relating  to  this  report  to  H.  H.  Tatem,  Secretary  and 
Treasurer,  at  Cincinnati,  0. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

There  has  been  no  change  in  status  of  company  since  last  report. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


W.  H.  Clement 

R.  S.  Cunningham . 

H.  H.  Tatem 

E  S.  Pomeroy  

S.  Woodward 

E.  P.  Wilson 

W.  H.  Clement 

B.  S.  Cunningham . 
W.  J.  Lippencott ... 

A.  H.  Hinkle 

G.H.  Roots 


Total  salary  . 


President  and  Gen'l  Man.. 

Vice  President 

Secretary  and  Treasurer . 

Auditor 

Superintendent 

Gen.  Pas.  and  Fr'gt  Agent 

1  I 

Executive  Committee.  { 

I 


Cincinnati,  0.. 


$5,000 

None. 

$2,400 
1,800 
3,300 
3,000 

None. 


S15,.500 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cincinnati,  0 

F  E  Rnach 

Cincinnati,  0 

W  H   Clement 

A.  H.  Hinkle 

J  L    Heck          

Jacob  Wirth 
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CAPITAL  STOCK. 

CAPITAL    STOCK    AUTHORIZED    BV    LAW. 

Amount-common $5,000,000  00 

Number  of  shares — common  100,000 

Par  value  of  each — common "SO  00 

Increase  since  June  30,  1880— common 3,900,000  00 

CAPITAL   STOCK   AUTHORIZED    BY    VOTE  OF   COMPANY. 

Amount— common $1,756,000  00 

Amount  subscribed — common - 1,756,000  00 

Totpl  paid  in  capital  stock— common  1,752,5.50  00 

Increase  since  June  30,  1880— common 7.52,5.50  00 

/  CAPITAL  .STOCK   ISSUED,   AND   ON   WHAT   ACCOUNT,   AS   FOLLOWS: 


On  what  account. 

No.  shares. 

Amount  of 
common. 

Amount  of 
preferred. 

35,051 

$1,752,550 

None. 

Xotal                   

3.5,051 

$1,752,550 

None. 

Stockholders,  residents  of  Ohio,  135. 

Amount  of  stock  held  by  them  June  30,  1881,  34,782  shares,  $1,739,100.00. 
Agents  authorized  to  transfer  stock :     H.  H.  Tatem,  Secretary  and  Treasurer,  Cincin- 
nati, O. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  5,698. 

COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTKUCTION   ACCOUNT. 

Will  be  reported  in  returns  of  Trustees  of  the  road. 

ROAD    ACQUIRED    BY    PURCHASE. 

Will  be  reported  in  returns  of  Trustees  of  the  road. 


COST   OF   KQUIP.MENT   OWNED   BY   COMPANY'. 

Locomotives,  54 $427,725  00 

First-class  passenger  cars,  18 85,500  00 

Second-class  passenger  cars,  5 20,500  00 

Box  freight  cars,  1350 556,0.50  00 

Platform  cars,  360   101,110  00 

Baggage  cars,  13 27,440  00 

Coal  cars,  350 144,571  50 
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Refrigerator  cars,  60 $39,950  00 

Stock  cars,  250  111,000  00 

Caboose  cars,  32 19,580  00 

Directors  and  Superintendent's  cars,  1 7,250  00 

Pay  cars,  1 4,100  00 

Dump  cars,  20 8,840  00 

Wrecking  cars,  2 1,423  57 

All  other  rolling  stock,  tools,  machinery,  etc  32,263  18 


Total  cost  of  railroad  equipment  owned  by  company §1,587,303  25 

Additions  within  the  year  ending  June  30,  1881 614,057  24 

Average  amount  per  mile  (of  single  main  track,  336  miles)  4,724  12 

Proportion  for  Ohio  (1.015  miles) 4,794  98 

CHARACTERISTICS,  Etc. 

CROSSINGS. 

C,  H.  &  D.  R.  R.  and  M.  C.  R.  R.  at  Cincinnati. 
0.  &  M.  R.  R.  and  C,  I.,  St.  L.  &  C.  R.  R.  at  Cincinnati. 
.  Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates 
or  flagmen,  1. 

Number  of  crossings  of  highways  over  railroad,  25. 
"  "  under  railroad,  4. 

Number  of  highway  bridges  18  feet  above  track,  25. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

STATIONS   AND  TELEGRAPH. 

TELEGRAPH  LINE. 

Miles  on  line  of  road  operated  2,027;  in  Ohio 12 

Miles  of  same  licensed  to  railroad  company '679;        "       4 

STATIONS. 

Passenger  and  freight 88;  in  Ohio 2 

Number  with  telegraph  communication  38;        "       2 

Number  of  same  operated  by  railroad  company 38;        "       2 

Is  pay  received  for  messages  sent  over  line  owned  by 
railroad  company  ?    Yes. 

ROLLING  STOCK. 

Locomotives 54;  average  weight— lbs., mch.incl. tender  106,000 

Express  and  baggage  cars 12;                                       38,000 

Passenger  cars 24;                                       47,750 

Parlor  and  sleeping  cars 4;                                       54,000 

Freightcars 2,073;                                      18,325 

Othercars — Cabooses 29;                                      21,000 

Officers 2;                                       53,000 

Wrecking 2;                                       20,000 

Above  includes  not  owned  by  company  reporting. 
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Parlor  and  sleeping  oars 4  ;  owned  by  Pullman  Palace  Co. 

Terms  of  service:     Railroad  Company  pays  Pullman  Palace  Car  Company  3  cents  per 

car  per  mile  run,  and  furnishes  ice,  fuel,  lubricating  material,  etc.,  and  cleans 

cars.    When  Car  Company  receives  $7,500  per  annum  per  car  from  sale  of  seats 

and  berths  the  3  cents  per  car  mileage  ceases. 
Number  of  locomotives  equipped  with  train  brakes,  52. 
Kind  of  brake :  Westinghouse  Automatic. 
Number  of  cars  equipped  with  train  brakes,  42. 
Kind :  AVestinghouse  Automatic. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :   Baker  and 

Smith's  heaters. 
Means  of  lighting  same :     Signal  oil  lamps. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops  30  miles  per  hour. 

Mail  and  a(tcommodation 26 

Freight  trains 12 

EMPLOYES. 

Superintendents 2 

Telegraph  operators 35 

Engineers 66 

Baggagemen  14 

Flagmen,  switch-tenders  and  watchmen 10 

Laborers 55 

Clerks 80 

Train  dispatchers 4 

Firemen 66 

Wipers 40 

Mechanics 93 

Conductors 55 

Brakemen 141 

Station  Agents ,. 73 

Other  employes  184 

Total  number  employed  by  company  in  operating  line 918 

Proportion  for  Ohio 81^ 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     Adams  Express  Co. 
Terms :     Forty  per  cent,  of  gross  earnings. 

AVERAGE   LIFE   OF   LOCOMOTIVES,   CARS,   RAILS,   TIES,   BRIDGES,   Etc. 
Owing  to  age  of  road  no  data  for  this. 
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RATES  OF  TRANSPORTATION^. 

PASSENGERS. 

Highest.  Lowest. 

Fare  charged  per  mile — 

For  distances  less  than  8  miles 3  Cts.  3  Cts. 

For  distances  over  8  miles — Ist  class 3  3 

2d  class  2J  2 

Emigrant  2i  2 

Excursion 2Jc.  ea.  way     Ic.  ea.  way 

Amount  charged  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on  your 
road:  For  berth,  S2.00;  section,  $4 00 ;  state  room,  $7.00. 


FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  :  See  rates  per 
ton  per  mile  charged  in  proportion. 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

Highest.  Lowest. 

First  class 36  Qs.  14     Cts. 

Second  class 32  12 

Third  class 28  10 

Fourth  class 24  9 

Fifth  class 24  6 

Special  class 14  3 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class ; 13  4 

Second  class 12  3i 

Third  class  10  8 

Fourth  class 9  2j% 

Fifth  class 7  2,% 

Special  class 5  f 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 6  f 

Carried  less  than  ten  miles 6i  6J 

Pig  iron — Carried  ten  miles  or  more d}  f 

Carried  less  than  ten  miles 6i  6i 

Limestone — Carried  ten  miles  or  more 6J^  | 

Carried  less  than  ten  miles 6J  6} 

Iron  ore — Carried  ten  miles  or  more 6  J 

Carried  less  than  ten  miles 6  6 

Undressed  stone  or  lumber — Carried  10  miles  or  more Hi  f 

Carried  less  than  10  miles ti-'.  6i 

Rate  per  100  lbs.  for  loading  and  unloading:  Included  in  rates  for  transporta- 
tion, except  in  cases  of  special  contracts  with  consignor  and  consignee  to  load  and 
unload  at  their  own  expense. 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 

Train  mileage — Passenger 537,691 

Freight 688,645 

Mixed 43,880 

Construction 71,390 


T<  tal 1,341,606 

Car  mileage — Passenger ; 1,646,934 

Express  and  baggage 771,45J 

Freight— loaded 10,791,268 

Freight-empty 2,573,214 

Caboose  ." 732,525 

Construction  and  other 585,076 


Total 17,100,470 

Fuel  consumed— Wood,  697i§  cords;  coal,  3,575  tons.    Total  cost $128,297  02 

Losses,  etc.,  paid— On  gcods  and  baggage  ....: 16,337  37 

For  injuries  in  Ohio,  fatal  and  nonfatal : 

To  employes...., $145  00 

To  others 200  00 


Totid 345  00 


TRANSPORTATION. 


Passengers — Number  carried.,  local  3.59,971 

through 16,316 


Total  ^ 376,287 

Average  number  carried  in  each  car  per  trip 30 

Average  number  of  miles  traveled  by  each 52 

Total  mileage,  or  number  carried  one  mile 19,372,298 

Average  amount  received  for  each 114  cents. 

Average  amount  per  jniZf  received  for  each 2y%     " 

Freight— Tons  carried,  local 429,224 

through  •. 198,37.3 


Total  627,.597 

Total  movement,  or  tons  carried  one  mile 77,103,174 

Average  amount  received  for  each  ton 229  cents. 

Average  amount p«r  rnile  received  for  each  ton  Iyj  cents. 

Average  cost  per  ton  freight  per  mile .7 

Articles  transported :                                                                                        Ton.s.  Per  cent. 

Coal 139,415  22.3 

Stone,  lime,  sand,  etc 10,480  1.7 

Ores 14,436  2.3 

Pig  and  bloom  iron 40,722  6.5 

Manufactured  iron  18,592  2.9 
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Lumber  and  Other  forest  products 111,468  17.8 

Grain,  flour,  and  other  agricultural  products 107,506  17.1 

Live  stock 58,175  9.3 

Animal  products  26,960  4.3 

Manufactures,  including  agricultural  implements 18,347  2.9 

Merchandise 10,668  1.7 

Miscellaneous 70,828  11.2 

Total  tonnage  yielding  revenue 627,597        100. 

Supplies  for  company's  use 5,915 

EARNINGS,  OPERATING  EXPENSES,  Etc.,   FOR  YEAR   ENDING  JUNE  30- 

EARNINGS. 

Passenger  transportation $942,160  38 

Freight  transportation 1,439,641  20 

Mail  service 24,843  76 

Express  service  38,501  88 

Other  sources 50,340  15 

Total  earnings  of  line  operated  included  in  this  report $1,982,487  57 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $443  38 

Maintenance  of  cars 75,777  89 

■  Motive  power 318,480  97 

Conducting  transportation  itt. 345,704  00 

General  expenses: 

Taxes  in  Ohio $75  52 

Salaries 70,607  45 

Other  general  expenses  of  operating 41,977  35 

$112,660  32 


Total  operating  expenses,  being  43  per  cent,  of  earnings $853,066  56 

Net  earnings  of  336  miles  operated  1,129,421  01 

Rentals  paid  (for  use  of  road,  track,  depots,  equipments),  etc 1,034,412  25 

Net  income  over  operating  expenses  and  rents  paid 95,008  76 

Percentage  of  same  to  capital  stock  and  debt,  o/j. 

Per  mile  of  earnings,  $5,900.26;  proportion  for  Ohio  (1.015  miles) 5,988  76 

"          operating  expenses,  S2,.538.89;  proportion  for  Ohio 2,.576  97 

"           net  earnings,  $3,361.37;  proportion  for  Ohio  3,411  79 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHEI!    THAN    EARNINGS. 

Payments  on  capital  stock  $752,550  00 
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PAYMENTS   OTHER   THAN   OPERATING   EXPENSES   AND   RENTALS. 

Additional  equipment 1614,057  24 

Under  company's  license  it  receives  7  per  cent,  interest  per  annum  on  its  capital 
actually  paid  in,  payable  out  of  earnings  of  road.  Balance  of  earnings,  after  pay- 
ment of  operating  expenses,  is  paid  to  the  Trustees  of  the  Railway  as  and  for  rent, 
consequently  no  "dividends"  are  paid. 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $1,762,550  00 

Rent  of  roadway  95,244  85 

Accounts  payable  16,093  29 


1,863,888  14 


Equipment $1,587,303  25 


OtBce  and  Station  furniture 

Material  and  fuel  on  hand 

Due  from  railroad  companies,  agents,  etc 
Cash 


11,910  13 

34,015  88 

85,545  90 

145,112  98 


$1,863,888  14 

ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


Date. 

Name  of  person. 

Occupation. 

Cause  of  accident. 

Character 
of  injury. 

1880. 
July      6 

25 

Unknown  man 

Walter  Miranda... 
Pat.  Collins 

Unknown 

Brakeman 

Crossing  track  in  front  of 

advancing  engine 

Fell    from    train    while 

Leg  broken. 

Killed 

Aug.   25 

Refused   to  get    out    of 
way,  and  bale  of  cotton 

Stephen  Darter  ... 

Yardman 

Killed 

Sept.   10 

Fell  from  engine  moving 
in  yards 

Killed. 

SUMMARY  OF  ACCIDENTS. 

PERSONS    KILLED — CAUSES. 

Employes — Falling  or  thrown  from  engine  or  train 2 

Others — Miscellaneous  1 


Total.. 


PERSONS   INJURED — CAUSES. 

Others  than  passengers  or  employes — Lying,  walking,  or  being  on  track 1 
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Killed — Employes — from  misconduct  or  want  of  caution 2 

Others — at  stations  and  highway  crossings 1 

Total  killed 3 

Injured — Others — at  stations  and  highway  crossings 1 

Total  injured 1 

TRAIN  ACCIDENTS— ENTIEE  LINE. 


s 

Date. 

Place. 

Character 
of  train. 

Ciiuse  of  accident. 

Effect  of  accident. 

]8S0. 
July  23 

Sept.  21 
Oct.    28 

Nov.    7 

Dec.     6 

4 
1881. 
Jan.   10 

July  20 
Feb.     4 

11 
21 

April  17 

May   l(j 
June    5 

■'  Coulterville.Tenn 
"  Waynesburg,  Ky.. 

"  Williamstown.Ky 

"  Greenwood,  Ky... 

"  Dry  Ridge,  Ky 

"  Coulterville,Tenn 

"  Annadel,  Teiin 

Draw-head  pulled  out... 

Rt?ar  end  collision,  train 
running  too  fast 

eral  draw-bars  broke. 

3 

Freight 

several    draw-heads 
broken. 

Engine  disabled  ;  end  of 
car  and    plalform    of 
caboose  brnkeii. 

■i 

sleeper   thrown    off 
track. scratching  (hem 
and  break'g  windows  : 
bruised  1  passenger. 

ends  of  2  others  broke. 

Freight 

Rail  taken  out  by  section 
menandnotsuffici'tly 
protected;    train  also 

were  totally  wrecked. 

ihrown  from  track, but 
slightly  damaged. 

Ruil  broken  under  train 
Slide            

killed  23  mules. 

•■  Sloan's  Valley,  Ky 
"  Pine  Knot,  Ky 

"  Emory  Gap,  Tenn. 
"  Cincin'ti,0.,yard. 

"  Somerset,  Ky 

"  Milville,Teun 

Freight 

Ci-acbts   and    slightly 

injured  1  passenger. 

Wrecked  4  cars;  killed 

Rear  end  collision  ;  2d 
sect'n  running  too  fast 

1  brakeman. 

Wrecked  3  cars  uLd  ca.- 
boose. 

beamsand  1  truck. 

track  and  demolished. 

track;  damage  slight. 

considerably  damag'd . 

SUMMARY  OF  TRAIN  ACCIDENTS. 
Number : 

Accidents  causing  derailment  of  trains U 

Accidents  not  resulting  in  derailment  of  train 1 

Collisions — butting 1 

rear 2 

Total  accidents  15- 


CINCINNATI    SOUTHERN    RAILWAY.  786 

Causes  of  accidents  effecting  derailment  of  trains; 

Axle  bent 1 

Frog  obstructed 1 

Broken  rail 2 

Broken  wheel 3 

Cattle  on  track  I 

Falling  mass 1 

Misplaced  switch — carelessness..; 1 

Rail  removed  for  repairs 1 

Total 11 

Causes  of  collisions : 

Misplaced  switch 1 

Running  carelessly  2 

Total 3 

Causes  of  accidents  not  resulting  in  derailment  of  trains  : 

Other  causes — draw-head  pulled  out 1 

Total  derailments 11 

Total  collisions 3 

Total  accidents 15 


State  of  Ohio,  County  of  Hamilton,  ss. : 

William  H.  Clement,  President  of  the  Cincinnati  Railroad  Company,  being  duly 
sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by 
the  proper  officers  and  agents  of  this  company,  and  having  carefully  examined  the 
same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and 
aflfairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  W.  H.  Clement. 

[seal  of  r.r  ] 
Subscribed  and  sworn  to  before  me,  this  29th  day  of  October,  A.  D.  1881. 

W.  T.  Porter, 
[seal.]  Notary  Public,  Hamilton  County,  0. 
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CINCINNATI  AND  SPRINGFIELD  RAILROAD  COMPANY. 


Name  of  road :     Cincinnati  and  Springfield  Railroad. 

By  whom  operated :    C.  C.  C.  &  I.  R'y  Co. 

Name  of  company  making  this  report:     C.  C.  C.  &  I.  R.  R.  Co. 

General  office  at  Cleveland,  O. 

Principal  office  in  Ohio  at  Cleveland. 

Address  correspondence  relating  to  this  report  to  A.  Ely,  Auditor,  Cleveland,  0. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 
H.  B.  Hurlbut,  President,  Cleveland,  Ohio. 


CAPITAL  STOCK. 

CAPITAL  STOCK    AUTHORIZED   BY   LAW. 

Amount— common $5,000,000  00 

Par  value  of  each — common 100  00 

Amount  subscribed — common $1,100,000  00 

Total  paid  in  capital  stock — common  1,100,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (48.05  miles) ...  22,892  82 

Proportion  of  same  for  Ohio  (48.05  miles) 1,100,000  00 

CAPITAL   STOCK   ISSUED,    AND   ON    WHAT   ACCOUNT,   AS   FOLLOWS: 

For  original  construction — No.  shares 11,000 

Stockholders,  residents  of  Ohio 14 

Amount  of  stock  held  by  them  June  30,  1881 $724,600  00 

FUNDED  DEBT. 


1.  Kind  of  bond 
or  obligations. 

o 

"o 
-2  . 

CO 

:3 

a 

"o 

6.   Amount 
of  author- 
ized issue. 

7.   Amount 
actually 
issued. 

Apr.  1,  '91 
Jan.  1, '92 

7 
7 

$2,000,000 
1,000,000 

$2,000,000 
651,000 

Total    

$2,651,000 

Average  amount  per  mile  of  single  main  track  (48.05  miles)  $55,171  70 

Proportion  of  same  for  Ohio  2,651,000  00 
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OTHER   INDEBTEDNESS. 

Total  unfunded  debt 11,667,291  77 

Net  unfunded  debt $1,667,291  77 

Average  amount  per  mile  of  single  main  track ?11,617  71 

Total  net  debt  liabilities 4,318,291  77 

Total  of  paid  in  stock  and  debt 5,418,291  77 

Total  average  amount  per  mile $113,777  80 

Proportion  of  same  for  Ohio  5,418,291  77 

COST  OF  R'lAD  EQUIPMENT,  Etc. 

Total  expenditures  for  construction $3,100,000  00 

Total  cost  of  railroad  equipment  owned  by  company  651,000  00 

Total  for  road  and  equipment 3,751,000  00 

Total  average  amount  per  mile  of  single  main  track  (48.05  miles) 78,064  52 

Proportion  of  same  for  Ohio 3,751,000  00 

CHARACTERISTICS,  ETC. 

LINE  IN  OPERATION. 

Letgth.  In  Ohio 

Single  main  track— Ludlow  Grove  to  Dayton 48.05  miles  48.05  miles. 

Aggregate  of  sidings  and  other  tracks 14.46 

Total  length  laid  with  rail  computed  as  single  track  ..     62.51  62.51 

Length  laid  with  steel  rail 48.05  48.05 

Length  in  Ohio  distributed  as  follows: 


County. 

Main  track. 

Sidings,  etc. 

Total. 

13.41 
4.32 
19.74 
10.58 

2.10 
1.24 
4.13 
6.99 

15  51 

5.56 

Butler 

23.87 

17..57 

Totals 

48.05 
48.05 

14.46 

62.51 

Steel  rail         

LINE  OPERATED  UNDER  LEASE — EMI!K.M.ED  IN  THIS   REPOT. 

Length. 

Cincinnati  and  Baltimore  Railway 6.23  miles. 

Cincinnati  and  Indiana         "  133 

P.,  C.  &St.  L.  "  1.25 

C,  S.  &C.  "  23.34 

Total  single  track 32.15 


32.16 
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Sidings  and  other  tracks -.      7.06  7.06 

Total 39.21  39.21 

GAUGE,   GRADE,   CURVATURE,   RAILS,    ETC. 

Gauge 4  feet,  8Hn. 

Grade — Maximum,  per  mile 40  feet. 

Curvature — Shortest  radius  1,432      " 

Aggregate  length  of  all  radii 91,872    " 

Aggregate  length  of  tangent  55.20  miles. 

Rail — Steel — On  road 80.20  miles. 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile 2,640. 

Ballasted — On  whole  line All. 

BRIDGES,   TRESTLES,  ETC.,   IN    OHIO. 

Bridges — Wood,  20 ;  greatest  age,  8  years ;  aggregate  length,  2,910  feet. 

Iron,  5;  aggregate  length,  508  feet. 

Stone  arch,  1  ;  aggregate  length,  20  feet. 

Total 3,438  feet. 

Length  of  shortest  span  of  truss,  24  feet ;  of  longest,  152  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches ;  length  of 

ties,  8  feet  6  inches. 
Number  of  track  stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?     No. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?     Monthly. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  person  ?  Yes. 

Fencing— Average  and  Aggregate  Cost.  Whole  Line.       In  Ohio 

Number  miles  fencing,  computed  as  single  line All.  All. 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  $1.10) 

Wire  (average  cost  per  rod,  $0.85) 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
N.  Y.,  P.  &  O.  Railway,  at  Dayton. 

C,  H.  &  D.  Railroad, 

D.  &  W. 
D.  &  M. 
D.  &  U. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  115. 

"  "         over  railroad,  1. 

Do  all  trains  stop  at  R.  R.  crossings  as  required  by  law  ?  Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 
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CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  188L 

LIABILITIES. 

Capital  stock ?1,100,000  00 

Ist  mortgage  bonds 2,000,000  00 

2nd  "  651,000  00 

C,  C,  C.  &.  1.  Railway  advances 1,667,291  77 

Total $5,418,291  77 

A.SSETS. 

Railway  equipment  and  real  estate $3,751,000  00 

Loss  in  operating 1,667,291  77 

Total J. 5,418,291  77 


State  of  Ohio,  County  of  Cuyiihoga,  ss.: 

E.  B.  Thomas,  General  Manager  of  the  Cincinnati  and  Springfield  Railway  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  company,  and.  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company-  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  E.  B.  Thomas, 

[seal  of  r.  b.]  General  Manager  C,  C,  C.  &  I.  R'y — Lessee. 

Subscribed  and  sworn  to  before  me  this  7th  day  of  October,  A.  D.  1881. 
[seal.]  J.  T.  Wann,  Notary  Public. 


CLEVELAND,   COLUMBUS,   CINCINNATI    AND    INDIANAPOLIS 

RAILWAY  COMPANY  OPERATING  CINCINNATI  AND 

SPRINGFIELD   RAILROAD. 


Name  of  road:     Cincinnati  and  Springfield  Eailr^ad. 

By  whom  operated :     C,  C,  C.  and  I.  Railway  Company. 

By  what  authority  :     Lease. 

General  office  at  Cleveland,  Ohio. 

Principal  office  in  Ohio  at  Cleveland,  Ohio. 

Address  correspondence  relating  to  this  report  to  A.  Ely,  Auditor,  at  Cleveland,  O. 

CHARACTERISTICS,  Etc. 

LINE  OPERATED   UNDER   LEASE — EMBRACED   IN    THIS   REPORT. 

Length.  In  Ohio. 

Cincinnati  &  Springfield  R'y 80.20  miles.      8020  miles. 

Total  single  track 80.20  miles.      80.20  miles. 

Sidings  and  other  tracks 21.52  miles.        21.52  mile. 

Total 101.72  miles.     101.72  miles. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
N.  Y.,  P.  &  0.  R'y  at  Dayton. 

C,  H.  &  D.  R.  R.  at  " 

D.  &  U.  R.  R.  at  " 
D.  &  W.  R.  R.  at  " 
D.  &  M.  R.  R.  at 

Number  of  crossings  of  highways  at  grade  iu  this  State  without  protection 115 

"  "  "         over  railroad 1 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law?.    Yes. 
Are  flagmen  stationed  at  each  ?     Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated 80.2;  in  Ohio,  80.2 
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Passenger  and  freight 22  ;  in  Ohio,  22 

Number  with  telegraph  communication 16;        "         16 

Number  of  same  operated  by  railroad  company 16;        "  16 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company?    No. 

ROLLING  STOCK. 

Locomotives 16;  Average  weight 60,000  lbs. 

Express  and  baggage  cars 6;  "  29,000 

Passenger  cars 15;  "  36,000 

Parlor  and  sleeping  cars 1;  "  29,000 

Freight  cars 27.5;  "  16,000 

Other  cars 10;  "  21.000 

Number  of  locomotives  equipped  with  train  brakes :    None. 

Number  of  cars  equipped  with  train  brakes,  22. 

Kind:     Westinghouse  Air  Brake. 

Number  of  passenger  cars  with  "Miller  Platform,"  22. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?    We  think  so. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers  :     Winslow 

and  Baker  Heating  Stoves. 
Means  of  lighting  same  :     300  9'c  oil. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 32  miles  per  hour. 

Mail  and  accommodation,  25  " 

Freight  trains,  10  " 

EMPLOYES. 

Superintendent 1 

Telegraph  operators 22 

Engineers 44 

Baggagemen 13 

Flagmen,  switch-tenders  and  watchmen 55 

Laborers  142 

Clerks 51 

Train  dispatchers 3 

Firemen  49 

Wipers 21 

Mechanics 68 

Conductors 26 

Brakemen 55 

Station  agents  18 

Section  men 88 

Other  employes 12 

Total  number  employed  by  company  in  operating  line 668 
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EXPRESS   AND   TRANSPORTATION    COMPANIES. 

Express  companies  run  on  this  road  : 

American  and  United  States  Express  Companies. 
Terms : 

About  double  first-class  freight  rates. 
Special  freight  and  transportation  lines: 

White  Line. 

Hoosac  Tunnel  Line. 

South  Shore  Line. 

Merchants'  Dispatch  Transportation  Company. 

Great  Western  Dispatch. 
Terms  as  to  rates,  use  of  track,  machinery,  repair  of  cars,  etc.,  with  each  : 

White  Line,  Hoosic  Tunnel  Line,  South  Shore  Line  and  Great  Western  Dispatch 
owned  by  the  dift'erent  railways  in  the  lines,  and  are  co-oijerative. 

Merchants'   Dispatch  Transportation  Company — about  9^  of  the  business  done 


RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  charged  per  mile — 

Highes-t. 

For  distances  less  than  8  miles 10  Cts. 

For  distances  over  8  miles — First  class 3 

Second  class  2 

Emigrant 1 

Excursion  2 


Lowest, 

3  CIS. 

Average 
3CU. 

1 

L8 

i 

1 

i 

i 
1 

FREIGHT. 


Rates  are  fixed  by  Ohio  State  law  for  30  miles  and  under. 
Rates  for  over  30  miles,  dependent  on  distance  ;  no  fixed  basis. 
No  changes  made  for  loading  or  unloading. 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows:  . 


Location  or  how  designated. 

Construction. 

Material. 

Length. 

Howe  Truss....... 

Stone 

73  feet. 

Fencing  in  Ohio — Miles  of  single  fence  built,  4f\. 

Rail  laid— Steel,  6J.. 

Train  mileage— Passenger 

Freight 

Construction  


357,701 

242,663 

8,484 


Total 


608,848 
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Car  mileage — Piisseiif'er 1,012,337 

Express  aud  bandage 441,389 

Freight— loiuled 5,040,203 

empty 2,371,889 


7,412,152 

Caboose 307,719 

Construction  mid  other 12,912 


Total 9,18(1,509 

Fuel  consumed— Wood,  810  (H)rdH ;  coal,  22,54(5  tons ;  total  cost $47,248  93 

Losses,  etc.,  jiaid — ()i\  goods  and  haggiigo  7,22H  98 

For  iiijuries  in  Ohio,  fatal  and  noii-falal : 

To  passengers i|i2,B0()  00 

To  enqiloyes  904  35 

To  others 103  75 

Total $3,508  10 

For  animals  Uillod  in  Ohio: 


Horses,  2. 
Mules,  4  . 
Cattle,  6... 
Sheep,  1  . 
Hogs,  3.... 


$m  00 

135  00 

97  50 

4  00 

19  00 

Total  }!350;50 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons  :     Unknown. 


TKANSI'OUTATION. 


Passengers — Number  (tarried,  local 432,954 

through 87,971 


Total .' 520,925 

Average  nundier  carried  in  each  car  per  trip  30 

Average  number  of  miles  traveled  by  each 27 

Total  mileage,  or  number  carried  one  mile 14,043,804 

Average  amount  received  for  each Wi'^  cents. 

Average  amount  j«t  mili'  received  for  each 2.119  cents. 

Freight— Tons  carried,  local 383,y()9 

through  595,024 

Total .• 978,398 

Average  tons  in  each  loaded  car  per  trij) 10 

Average  tons  in  each  loaded  car  i)er  mile 10 

Total  movement,  or  tons  carried  one  mile 54,998,700 

Average  amount  received  for  each  ton (iSi\  cents. 

Average  amount  per  raiVc  received  for  each  ton „ 1.223  cents. 

Average  cost  per  ton  freight  per  mile 591)  cents. 

Average  amount  received  for  each  ton  through   freight ()!,'„  cents. 

Averagi^  amount  received  for  each  ton  local  freight 80, '„  cents. 
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Articles  transported  : 

Coal  

Stone,  lime,  sand,  etc 

Petroleum  

Ores 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal   products  

Manufactures,  including  agricultural  implements.... 
Merchandise 

Total  tonnage  yielding  revenue 

Supplies  for  company's  use 


EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 


Passenger  transportation — local $159,866  24 

through 137,702  97 


Tons. 

Per  cent. 

155,785 

15.9 

26,440 

2.7 

20,656 

2.1 

4,150 

.4 

38,149 

3.9 

95,387 

9.8 

170,465 

17.4 

43,192 

4.4 

21,415 

2.2 

96,752 

9.9 

306,002 

31.3 

978,393 

ICO 

20,367 

Total |297,.568  21 

Freight  transportation — local  $307,127  42 

through  365,705  00 


Total  .?672,832  42 

Mail  service 21,627  58 

Express  service » 25,601  22 


Total  earnings  of  line  operated  included  in  this  report $107,629  43 


OPERATING   EXPENSES. 

Maintenance  of  waj'  and  structures $127,702  94 

Maintenance  of  cars 36,628  97 

Motive  power 29,065  10 

Conducting  transportation 384,133  31 

General  expenses: 

Taxes  in  Ohio 17,262  92 

Salaries 24,293  60 

Other  expenses  of  operating 43,813  98 

Total  operating  expenses,  being  65.14  per  cent,  of  earnings $662,901  02 

Net  earnings  of  80.2  miles  operated 354,728  41 
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Rentals  paid  (for  use  of  road,  track,  depots,  equipment),  etc. : 

Cincinnati  &  Baltimore  R'y  Co $35,000  00 

Cincinnati  <<j  Indiana  R'y  Co 44,273  76 

Cincinnati,  Sandusky  &  Cleveland  R'y  Co  97,499  19 

PI76,772  95 

Net  income  over  operating  expenses  and  rents  paid 177,955  46 

Percentage  of  same  to  capital  stock  and  debt,  S/j'c-  ' 

Percentage  of  to  total  means  applied  to  construction,  etc.,  4^^^\. 

Per  mile  of  earnings,  $12,688.65;  proportion  for  Ohio  (80.2  miles)  1,017,629  43 

operating  expen.ses,  18,265  60  "  662,901  02 

net  earnings,  $4,423  05  "  354,728  41 


OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS  OTHER  TH.\N    EARNINGS. 

Increase  of  floating  debt $1 


PAYMENTS   OTHER  THAN    OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net)  $185,779  98 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIK.S. 

Capital  stock $1,100,000  00 

First  mortgage  bonds 2,000,000  00 

Second  mortgage  bonds 651,000  00 

C,  C,  C.  &  I.  R'y,  advances 1,667,291  77 

$.5,418,291  77 

ASSETS. 

Railway  equipment  and  real  estate $3,751,000  00 

Loss  in  operating 1,667,291  77 

$5,418,291  77 
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SUMMARY  OF  ACCIDENTS. 

PERSONS  KILLED — CAUSES. 

Employes — Struck  by  bridge,  chute,  or  other  obstruction 1 

Miscellaneous 1 

Others — Lying,  walkini-,  fallng,  or  being  on  track 1 

Suicide 1 

]>ERSONS   INJURED — CAUSES. 

Passengers — Getting  on  or  off  engine  or  train  in  motion  1 

Employes — Struck  by  bridge,  chute,  or  other  obstruction 2 

Coupling,  or  caught  between  cars  and  engine 4 

Falling  or  thrown  from  engine  or  train 2 

Lying,  walking,  falling,  or  being  on  track 3 

Run  o9er,  catching  foot  in  frog  or  between  rajls 1 

Breaking  of  brake  rod,  chain  or  wheel  in  setting 1 

Others — Driving  or  riding  across  track 2 

Lying,  walking,  falling,  or  being  on  track 1 

Total 17 

RECAPITULATION. 

Killed — Employes — from  misconduct  or  want  of  caution 2 

Others — trespassing  on  track,  etc 2 

Total  killed 4 

Injured — Employes — from  causes  beyond  their  control  2 

misconduct  or  want  of  caution  12 

14 

Others — At  stations  and  highway  crossings 2 

trespassing  on  track,  etc 1 

3 

Total  injured 17 

TRAIN  ACCIDENTS— ENTIRE  LINE. 
Return  of  accidents  to  trains  occurring  within  the  year  ending  June  30,  1881. 


Jj^ 

a 

Date. 

1 

Sept.    3 

2 
3 
4 

Oct.    25 
Jan.     7 

22 

5 
6 

29 
Feb.  14 

7 

Apr.  10 

8 

May     2 

9 

2 

10 

5 

Causes  of  accidcut. 


Effect  of  accident. 


Cincinuati 

Dayton 

Brighton 

Cincinnati 

Alexanderville 

Dayton 

Irwin 


Freights.. 

Passenger 
Freight.... 
Freights- 


Collision  caused  by  mis- 
placed switch 

Collision 

Running  through  au 
open  switch 

Switch  set  wrong  on  M 
&  C 

Cow  on  track 

lumping  point  of  cross 
ingfrog 

Collision 


Engine  damaged. 

Engine  and  several  cars 

damaged. 
Engine  damaged. 


Cars  " 

Engine,  two  baggage  cars 

and    smoker     s]  igh  tly 

damaged. 

Some    cars  badly  dam- 
aged. 
Some  cars  badly  dam- 
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SUMMARY  OF  TRAIN  ACCIDENTS. 

Number  accidents  causing  derailment  of  trains 1 

accidents  not  resulting  in  derailment  of  train 3 

collisions— Butting 1 

Rear  5 

Total  accidents 10 

Causes  of  accidents  effecting  derailment  of  trains  : 

Cattle  on  track 1 

Causes  of  collisions : 

Misplaced  switch 2 

Other  causes 4 

Total : 6 

Causes  of  accidents  not  resulting  in  derailment  of  trains : 

Other  causes 3 

Total  3 

Total  derailments 1 

Total  collisions 6 

Total  accidents 3 

10 

State  of  Ohio,  County  of  Cuyahoga,  ss,  ; 

E.  B.  Thomas,  General  Manager  of  the  Cincinnati  &  Springfield  Railway  Com- 
pany, Cleveland,  Columbus,  Cincinnati  &  Indianapolis  Railway  Company  Lessee, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  ex- 
amined the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  con- 
dition and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.,  1881,  to  the 
best  of  his  knowledge  and  belief. 

(Signed)  E.  B.  Thomas,  Gen'l  Managsr  C.  C.  C.  &  I.  R'y  Lessee. 

[seal  of  r.  b.] 
Subscribed  and  sworn  to  before  me,  this  7th  day  of  October,  A.  D.  1881. 

J.  T.  Wann, 
[seal.]  Notary  Public. 


CINCINNATI,    VAN    WERT    AND    MICHIGAN    RAILWAY    COM- 
PANY. 

From  March  5,  1881.  to  June  30,  1881. 


Name  of  road :     Cincinnati,  Van  Wert  and  Michigan  Railroad. 

By  whom  owned  :     Cincinnati,  Van  Wert  and  Michigan  Railroad  Co. 

By  whom  operated  :  Cincinnati,  Van  Wert  and  Michigan  Common  Carrier 
Company. 

By  what  authority  :     Construction  contract. 

Name  of  company  making  this  report:    C.  V.  W.  &  M.  R.  R.  Co. 

General  office  at  Van  Wert,  O. 

Principal  office  in  Ohio  at  Van  Wert,  0. 

Address  correspondence  relating  to  this  report  to  Henry  Butler,  President, 
at  Van  Wert,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Cincinnati,  Van  Wert  and  Michigan  Railroad  Company  was 
incorporated  under  the  general  law  Januaiy  26,  1881,  to  construct  a 
railroad  from  Cincinnati  to  the  Michigan  State  Line  via  Van  Wert, 
Ohio.  It  acquired,  by  purchase,  under  section  3409,  general  railroad  law, 
the  Celina,  Van  Wert  and  State  Line  Extension  of  the  Columbus  and 
Northwestern  Railway,  March  5,  1881. 

The  Celina,  Van  Wert  and  State  Line  Extension  of  the  Columbus 
and  Northwestern  Railway  was  completed  as  a  narrow  guage  railroad 
from  Van  Wert  to  the  south  line  of  Van  Wert  county,  February  24,  1880. 

The  Cincinnati,  Van  Wert  and  Michigan  Railroad  operates,  under 
perpetual  lease,  the  Dublin  Township  Railroad,  extending  from  connec- 
tion with  the  C.  V.  W.  &  M.  R.  R.,  at  north  line  of  Mercer  county,  to 
Shane's  Crossing. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


-  Office. 


Address. 


Salary. 


H.  Butler , 

Ira  P.  Shissler 
W.  H.  Pennell 


President 
Secretary 
Treasurer 


Van  Wert,  0. 


800 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

H  Butler                   ..  . 

Van  Wert,  0 

A.  B.  McCurdy 

11 

J   Clark 

H.  Van  Tilburg 

Shane's  Cross'g 

W   H    Pennell    

CAPITAL  STOCK. 

Capital  stock  authorized  by  law : 

Amount— common  §2,000,000  00 

Number  of  shares — common 40,000 

Par  value  of  each — common $50  00 

Capital  stock  authorized  by  vote  of  company — common 1,200,000  00 

preferred  1,200,000  00 

FUNDED  DEBT. 

Kind  of  bond  or  obligations — first  mortgage— Rate  of  interest,  6  per  cent. ;  amount 
of  authorized  issue,  81,200,000;  amount  actually  issued,  $195,000. 

Kind  of  bond  or  obligations — Income  bonds — Rate  of  interest,  6  per  cent. ;  amount 
of  authorized  issue,  $1,200,000;  amount  actually  issued,  $195,000. 

Average  amount  per-mile  of  single  main  track  (13  miles),  $30,000. 

COST  OF  ROAD  EQUIPMENT. 
Road  under  construction. 

ROAD   ACQUIRED   BY    PDRCHASK. 

Celina,  Van  Wert  and  State  Line  extension  of  the  Columbus  and  Northwestern  R'y  ; 
$200,000  stock. 

EQUIPMENT  OWNED  BY  COMPANY. 

1  locomotive ;  1  firsticlass  passenger  car ;  1  box  freight  car ;  10  platform  cars ;  1 
baggage  car ;  2  hand  cars. 


CHARACTERISTICS,  Etc. 

PROPOSED   LINES. 

From  Cincinnati  via  Van  Wert,  O.,  to  Michigan  State  Line. 
Length  graded,  not  laid  with  rail,  10  miles. 
State  on  what  portion  of  the  line :     From  Van  Wert  north. 
Proposed  gauge,  4  feet  9  inches. 
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LINE   IN    OPBRATION. 

Length. 

Single  main  track,  Van  Wert  to  Shane's  Crossing 13yV 

Aggregate  of  sidings  and  other  tracks ^ 

Total  length  laid  with  rail  computed  as  single  track 13^5 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Van  Wert 

10.376 

2iV 

Total 

18.076 

LINE   OPERATED   UNDER   LEASE — EMBRACED    IN   THIS    REPORT. 

Length. 
Dublin  Township  Railroad 3xV 

\ 

GAUGE,   GRADE,   CURVATURE,    RAILS,    ETC. 

Gauge  4  feet  9  inches. 

Grade — Maximum,  per  mile 39.6 

Longest  maximum IJ  miles. 

Curvature— Shortest  radius 956.37  feet. 

Aggregate  length  of  tangent 12.6  miles. 

Rail— Steel— On  road 13.1     " 

Average  weight  per  yard 46  pounds. 

Ties — Average  number  per  mile 2,600 

Ballasted — On  whole  line  13.1  miles. 

With  dirt. 

BRIDGES,   TRESTLES,    ETC.,   IN   OHIO, 

Bridges — Wood,  1;  greatest  age,  1  year;  aggregate  length 56  feet. 

Trestles — 2;  greatest  age,  2  years;  greatest  height,  12  feet;  greatest  length,  300; 
aggregate  length,  372  feet. 

Length  of  shortest  span  of  truss,  66  ft. ;  of  longest,  56  ft. ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  16  ft. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  10  inches ; 
length  of  ties,  8  feet. 

Are  all  bridges  and  trestles  provided  with  guard  rails?     No. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?     Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

51  R.R.C. 
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What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ?    Toledo, 

Delphos  and  Burlington  Railroad,  at  Enterprise,  O. 
Do  all  trains  stop  at  R.  R.  crossings  as  required  by  law?     Yes. 

STATIONS   AND  TELEGRAPH. 

STATIONS. 

Passenger  and  freight  (number)  5;  in  Ohio...  All. 

EMPLOYES. 

Superintendents 1 

Engineers 1 

Flagmen,  switch-tenders  and  watchmen  2 

Conductors 1 

Brakemen 1 

Station  agents 2 

Section  men 10 

Proportion  for  Ohio _ 18 

EXPRESS   AND   TRANSPORTATION    COMPANIES. 

Express  companies  run  on  this  road  :     American  Express  Co. 
Terms  :     125.00  per  month. 

ROLLING  STOCK. 

Locomotives  (average  weight,  64,000  lbs) 1 

Express  and  baggage  cars 1 

Passenger  cars 1 

Freight  cars 11 

Number  of  locomotives  equipped  with  train  brakes,  none. 

Number  of  cars  equipped  with  train  brakes,  none. 

Number  of  passenger  cars  with  "  Miller  Platform,"  1. 

Are  aHjBars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Stoves. 

Means  of  lighting  same :     Candles. 

SPEED  OF  TRAINS. 

Express  passenger,  average  rate,  including  stops 15  miles  per  hour. 

Mail  and  accommodation,  "  15  " 

Freight  trains,  "  15  " 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.       Lowest.       Average. 
Fare  charged  per  mile — 

For  distances  less  than  8  miles 3  ns.        3  Cts.        3  Cts. 

Over  8  miles — Excursion 2J  1.}  1^ 
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FKEIGHT. 

Rates:  We  use  at  present  classification  and  rates  of  the  Pittsburgh,  Ft.  Wayne 
and  Chicago  railroad. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Rail  laid — new  iron,  45  pounds  per  yard. 
Fuel  consumed — wood,  600  cords. 

EARNINGS,  OPERATING  EXPENSES,  Etc  ,  FOR  MAY  AND  JUNE  1881. 

EARNINGS. 

Passenger  transportation — local $1,047  40 

Freight  transportation— local 821  59 

Mail  service 271  68 

Express  service  77  75 

Total  earnings  of  line  operated  included  in  this  report $2,218  42 

OPEKATJNG   EXPENSES. 

Maintenance  of  way  and  structures $390  58 

Maintenance  of  cars 79  55 

Motive  power  408  78 

Conducting  transportation 210  25 

Other  general  expenses  of  operating 20  00 

•  $1,109  11 
Total  operating  expenses,  being  50  per  cent,  of  earnings $1,109  11 

Net  earnings  of  13.1  miles  operated $1,109  31 

The  gross  earnings  of  the  Celina,  Van  Wert  and  State  Line  extension  for 

11  months,  ending  April  30,  1881 $9,083  96 

Expenses 8,818  45 

Net $265  51 

State  of  Ohio,  County  of  Van  Wert,  ss. : 

Henry  Butler,  President  of  the  Cincinnati,  Van  Wert  and  Michigan  Rail- 
road Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing 
statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  ,^nd, 
having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June, 
A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  Henry  Butler. 

[seal  of  r.  r.] 

Subscribed  and  sworn  to  before  me,  this  27th  day  of  August,  A.D.  1881. 
[seal.]  F.  L.  Hajimer, 

Notary  Public. 
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Name  of  road  :     Cincinnati  &  Westwood  Railroad. 

By  whom  owned:     Cincinnati  &  Westwood  Railroad  Comjiany. 

By  whom  operated  :     Cincinnati  ct  Westwood  Railroad  Company. 

By  what  authority  :     Charter. 

Name  of  person  making  this  report :  F.  W.  Schwartze,  President  of  Cincinnati 
&  Westwood  Railroad  Company. 

General  office  at  No.  11  Main  street,  Cincinnati,  Ohio. 

Principal  office  in  Ohio  at  Cincinnati,  Ohio. 

Addre-ss  correspondence  relating  to  this  report  to  C.  Werk,  Treasurer,  at  No.  11 
Main  street,  Cincinnati,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

On  the  16th  day  of  May,  1874,  the  company  was  organized  for  the 
purpose  of  operating  a  narrow  guage  raih-oad  between  Cincinnati  and  a 
point  on  or  near  the  farm  of  James  Robb,  Esq.,  in  Green  township, 
Hamilton  county,  Ohio,  and  on  the  20th  daj'  of  May,  1874,  a  charter  was 
granted.  The  construction  of  the  road  was  pushed  forward  as  rapidly  as 
possible,  and  on  the  22d  day  of  May,  1876,  the  company  commenced 
running  trains  for  the  accommodation  of  passengers  regula^lJ^ 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address.               Salary. 

Vice-President 

C   Werk    

a                                          1 

M   Werk 

t( 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

F  W  Schwartze 

Cincinnati,  0.... 

Henry  Braclimann 

S  H.  Foster 

C   Werk 

J  S.  Weatherby 

CI 
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CAPITAL  STOCK. 

CAPITAL   STOCK    AUTHORIZED    BY    LAW. 

Amount— common $100,000  00 

Number  of  shares — common 2,000 

Amount  subscribed — common 69,500  00 

Total  paid  in  capital  stoclc— common 69,500  00 

Average  amount  paid  in  per  mile  of  single  main  track  (5.63  miles) 11,661  07 

Stockholders,  residents  of  Ohio,  12. 

Amount  of  stock  held  by  them  June  30,  1881,  $100,000. 

Agents  authorized  to  transfer  stock :  C.  Werk,  No.  12  Poplar  street,  Cincinnati,  O. 

FUNDED   DEBT. 


1.    Kind  of  bond 
or  obligations. 

2.    If  and  liow 
secured. 

3.    Date  of 

issue. 

4.     When 
due. 

'^1 

6.   Amount 

of  autiiorized 

issue. 

7.    Amount 
actually 
issued. 

Sept.  1,  1891 
Feb.  25, 1893.. 

7.30 
7.30 

$40,000  00 
23.000  00 

$40  000  00 

23  000  00 

S63,000  00 

863  000  00 

Average  amount  per  mile  of  single  main  track  (5.63  miles).. 
OTHER  INDEBTEDNESS. 


$11,190  05 


Total  unfunded  debt $32,768  02 

Net  unfunded  debt 32,768  02 

Average  amount  per  mile  of  single  main  track .5,497  98 

Total  of  paid  in  Etock  and  debt ". 102,268  02 

Total  average  amount  per  mile 17,159  00 

COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTRUCTION   ACCOUNT. 

The  general  expenditure  was  about  $132,500. 


COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

Locomotives,  2 $12,000  00 

First  class  passenger  cars,  2 5,243  50 

Platform  cars,  22  5,000  00 

All  other  rolling  stock,  tools,  machinery,  etc 200  00 

Total  cost  of  railroad  equipment  owned  by  company  $22,443  50 

Total  average  amount  per  mile  (of  single  main  track,  5.63  milee) 4,201  92 

Real  estate,  not  included  in  the  foregoing  accounts 12,584  00 
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CHARACTERISTICS,  Etc. 

LINK   IK   OPERATION. 

Length.  In  Ohio. 

Total  single  main  track,  Cincinnati  to  Robb's  Station 5.63  miles.    6.63  miles. 

Aggregate  of  sidings  and  other  tracks 33      "  .33     " 


Total  length  laid  with  rail  computed  as  single  track....     5.96  miles.    5.96  miles. 
Length  in  Ohio,  distributed  as  follows : 

Hamilton  county — main  track,  5.63  miles;  sidings,  etc.,  .33  miles;  total,  5.96  miles" 

GAUGE,   GRAUE,    CUBVATURE,    RAILS,    ETC. 

Gauge,  3  feet. 

Rail — Iron— Average  weight  per  yard,  35  lbs. 
Ties — Average  number  per  mile :     About  3,750. 
laid  during  the  year,  300. 
Ballasted — On  whole  line,  5  miles. 

In  Ohio,  5  miles. 

AVith  broken  stone. 

BRIDGES,   TRESTLES,   ETC.,   IN    OHIO. 

Bridges — AVood,  1 ;  greatest  age,  5  years  ;  length,  40  feet. 

Trestles — 6 ;  greatest  age,  5  years ;  greatest  height,  40  feet ;  greatest  length,  500  feet ; 

aggregate  length,  1,900  feet. 

Length  of  shortest  span  of  truss,  12  feet ;  of  longest,  20  feet;  greatest  length 

of  beams  between  points  of  support,  20  ft. ;  all  trestles  are  doublejbraced. 

Greatest  space  between   cross  ties  upon  bridges  and  trestles,  12  inches ; 

length  of  ties,  6  feet. 
Number  of  track  stringers:     In  some  cases  one  and  in  othersjtwo. 
Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 

FENCING— AVERAGE   AND   AGGREGATE  COST. 

All  within  the  corporate  limits  of  Cincinnati  and  Westwood. 
STATIONS. 

STATIONS. 

er  and  freight 12;  in  Ohio,  12 


Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  3. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 
flagmen,  2. 
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ROLLING  STOCK. 

Locomotives 2;  Average  weight,  lbs 36,000 

Passenger  cars 2. 

Freight  cars,  all  flat 22. 

Above  includes  not  owned  by  company  reporting. 

Locomotives 2;     Owned  by  Company. 

Passenger  cars 2;  Cin.  &  Westwood  R.  R.  Co. 

Freight  cars,  all  flat  5; 

Terms  of  service  :     S5.00  per  month  for  each  flat  car. 

Number  of  locomotives  equipped  with  train  brakes,  2. 

Kind  of  brake :     Westinghouse  air  brake. 

Number  of  cars  equipped  with  train  brakes,  2. 

Kind  :     Westinghouse  air  brake. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

The  platforms  touch  each  other  pretty  nearly. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?     Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers:     By  coal 

stoves  bolted  to  the  floor. 
Means  of  lighting  same:     By  candles. 

SPEED   OF   TRAINS. 

Mail  and  accommodation,  average  rate,  including  stops :     12  miles  per  hour. 

EMPLOYES. 

Superintendents 1 

Engineers 1 

Flagmen,  switch-tenders  and  watchmen 2 

Firemen  1 

Conductors 1 

Section  men 3 

Total  number  employed  by  company  in  operating  line 10 

Proportion  for  Ohio 10 

RATES  OF  TRANSP.  RTATION. 

PASSENGERS. 

Highest.    Lowest     Average 
Fare  charged  per  mile — For  distances  less  than  8  miles 03c.  .02c.      .02.5c 


The  price  of  freight  is  $2.50  per  car  any  where  along  the  line  of  the  road.     It  is 
80  small  an  item  that  it  is  not  worth  mentioning. 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 

Train  mileage — Passenger 61.93  per  day. 

Car  mileage —Passenger 61.93        " 

Fuel  consumed— Coal,  704  tons  ;  total  cost,  $1,957.89. 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  THE  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation— local $9,025  61 

OPERATING    EXPENSES. 

Maintenance  of  way  and  structures *  $1,264  23 

Motive  power t2,388  22 

General  expenses — Taxes  in  Ohio 824  07 

Other  general  expenses  of  operating 2,881  50 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc..        2,231  73 

$9,589  75 

Fuel 1,957  89 

Total $11,547  64 

Salaries — None  paid.      loosing  business. 


State  of  Ohio,  County  of  Hamilton,  ss.  ; 

F.  W.  Schwartze,  President  of  the  Cincinnati  and  Westwood  Railroad  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  aiTairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881, 
to  the  best  of  his  knowledge  and  belief. 
(Signed) 

F.  W.  ScHWARTZB,  President. 

[seal  of  k.  r.] 

Subscribed  and  sworn  to  before  me,  this  19th  day  of  September,  A.  D.  1881. 

N.  Mauchauz, 
[seal.]  Justice  of  the  Peace. 

*  This  means  ic  cost  us  so  much  to  keep  up  the  track, 
t  Cost  to  run  trains. 


CLEVELAND,    COLUMBUS,    CINCINNATI    AND    INDIANAPOLIS 
RAILWAY   COMPANY. 


Xame  of  road:  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway. 

By  whom  owned:  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway 
Company. 

By  whom  operated  :  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railway 
Company. 

Name  of  person  making  this  report :  A.  Ely,  Auditor  C.  C.  C.  &  I.  Railway 
Company. 

General  office  at  Cleveland,  Ohio. 

Principal  office  in  Ohio  at  Cleveland,  Ohio. 

Address  correspondence  relating  to  this  report  to  A.  l^^ly.  Auditor,  at  Cleveland 
Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Cleveland,  Columbus  and  Cincinnati  Railroad  Company  was 
chartered  March  12,  1845 ;  vs^as  completed  and  trains  run  through  from 
Cleveland,  on  Lake  Erie,  to  Columbus,  Ohio,  February  22,  1851—138 
miles.  In  the  year  1861  the  C.  C.  &  C.  R.  R.  Co.  acquired,  by  purchase, 
that  portion  of  the  Springfield,  Mt.  Vernon  &  Pittsburgh  Railroad  be- 
tween Delaware,  Ohio,  and  Springfield,  Ohio — 50  miles.  The  lodian- 
apolis,  Pittsburgh  &  Cleveland  Railroad,  extending  from  the  city  of 
Indianapolis,  Indiana,  eastward  to  Union  City,  at  the  State  line  of 
Indiana — 84  miles,  and  the  Bellefontaine  &  Indiana  Railroad,  extend- 
ing eastward  from  Union  City  to  Gallon,  Ohio — 119  miles,  were  con- 
solidated under  the  name  of  the  Bellefontaine  Railway  Company',  in 
the  year  1861,  pursuant  to  the  the  laws  of  the  States  of  Ohio  and  Indiana. 
In  April,  1868,  the  Cleveland,  Columbus  and  Cincinnati  Railroad  Com- 
pany was  consolidated  with  the  Bellefontaine  Railway  Company,  under 
the  name  of  the  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Rail- 
way Company,  pursuant  to  the  laws  of  the  States  of  Ohio  and  Indiana, 
making  the  total  length  of  the  C.  C.  C.  &  I.  Railway  391  miles.  On  the 
24th  day  of  January,  1871,  the  C.  C.  C.  &  I.  Railway  Company,  pursuant 
to  the  laws  of  the  State  of  Ohio,  became  the  lessees  of  the  Cincinnati 
and  Springfield  Railway,  extending  from  the  city  of  Cincinnati,  Ohio, 
northward  to  the  city  of  Springfield,  Ohio — 80^  miles.  Total  length  of 
the  road  owned  and  operated  by  the  Cleveland,  Columbus,  Cincinnati 
and  Indianapolis  Railway  Company,  471 J  miles. 
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NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


J.  H.  Devereux.. 

S.  Burke 

Geo.  H.  Russell.. 
Geo.  H.  Russell. 

A.  Ely 

E.  B.  Thomas 

0.  B.  Skinner 

G. M.  Beach 

A.  J.Smith 

Lucien  Hills 

J.  H.  Devereux.. 

S.Burke 

T.  P.  Handy 

Jas.  Barnett 

A.  Towusend 


Total  salaries. 


Office. 


President 

Vice  President 

Secretary 

Treasurer 

Auditor 

General  Manager 

Traffic  Manager 

General  Road  Master 

General  Passenger  Agent. 
General  Freight  Agent 


j-  Executive  Committee 

I 
J 


Address. 


Cleveland,  O. 


Salary. 


$41,300 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cleveland... 

Geo.  H.  Russell  

S.  Burke 

B  S  Brown      ... 

H.  J  Jewett 

T.  P.  Handy 

<( 

H.  B.  Hurlbutt 

H.  P.  Baltzer 

II 

11 

CAPITAL  STOCK. 

C  Amount— common $1,5000,000  00 

Capital  stock  authorized  by  law  <  No.  shares — common 150,000 

t  Par  value  of  each — common        SlOO 

Capital  stock  authorized  by  vote  of  compan)' — common 1.5,000,000  00 

Amount  subscribed — common 14,991,700  00 

Total  paid  in  capital  stock — common 14,991,700  00 

Average  amount  paid  in  per  mile  of  single  main  track,  391.15  miles...  38,327  49 

Proportion  of  same  for  Ohio,  306.6  miles 11,7.51,208  43 

Capital  stock  issued,  and  on  what  account,  as  follows;     All  for   con- 
struction and  equipment. 

Stockholders,  residents  of  Ohio 88 

Amount  of  stock  held  by  them  June  30,  IriSl,  1338  shares 133,800  00 

Agents  authorized  to  transfer  stock  :     United  States  Trust  Co.,  N.  Y. 
Number  of  shares  transferred  within  the  year  at  such  agencies :  Cleve- 
land, 367  ;  N.  Y.,  189,964  ;  total,  190,331. 


CLEVELAND,  COLUMBUS,  CINCINNATI  AND  INDIANAPOLIS  HAILWAY.      Sll- 
FUNDED  DEBT. 


1.     Kind  of  bond 
or  obligations. 

"o 

of 

CO 

6 

■5 

0 

0) 

JS 

6.    Amount 
of  author- 
ized issue.  - 

1-^ 

C,  C,  C.  E.  R.  Co.  b'ds. 
B.&T.R.R.lstm't'f;eb'dB 
CCC.&I.RyCo.S'kgf'd 
C,  C,  C.  &  I.  1st  con- 

June  1,  1860 
Jan'y  1, 1864 
Miiy  1,  1869 

June  1,  1874 

$25,000  each  y'r 

July,  1899 

May.  1899 

June,  1914 

7 
7 
7 

7 

$500,000 

500,000 

3,000,000 

7,500,000 

*100,000 

380,000 

3,000,000 

2,959,000 

Total 

$11,500,000 

$6,439,000 

Average  amount  per  mile  of  single  main  track,  391  15  miles $16,461  71 

Proportion  of  same  for  Ohio,  306.60  miles 5,074,187  42 

Increase  since  June  30,  1880 133,000  00 

OTHER  INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $812,863  13 

Total  unfunded  debt 812,863  13 

Cash  securities,  debit  balances,  etc.,  available  to  payment...  1,136,731  60 

Surplus $323,868  47 

Total  net  debt  liabilities 6,115,131  53 

Average  amount  per  mile  of  single  main  track  $15,633  72 

Proportion  of  same  for  Ohio ...  4,793,298  .55 

Total  of  paid  in  stock  and  debt 21,106,931  53 

Total  average  amount  per  mile ; $.53,961|99 

Proportion  of  same  for  Ohio 16,544,746  13 

COST  OF  ROAD  EQUIPMENT,  ETC. 

CONSTRUCTION  ACCOUNT. 

,  Expenditures  prior  to  July  1st,  1880 $18,093,121  97 

Expenditures  for  the  year  ending  June  30th,  1881 291,313  39 

Total  expenditures  to  July  1st,  1881 18,384,485  36 

Total  expenditures  for  construction  and  equipment $18,384,435  36 


CHARACTERISTICS,  ETC. 

LINE    IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Cleveland  to  Columbus 138  miles.  138  miles. 

"  Delaware  to  Springfield 50  50 

"  Gallon  to  Indianapolis 203.15  118.60 

Total  single  main  track 391.15  306.60 
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Double  track,  Cleveland  to  Berea 13.06 

"  Crestline  to  Gallon 5.08 

"  Indianapolis  to  Brighton 119.69 

Total  length  laid  with  rail  computed  as  single  track 530.87 

Laid  with  steel  rail 368.47 

Length  in  Ohio  distributed  as  follows : 


417.55 

283.92 


County. 

Main  track. 

Double 
track. 

Sldings.etc" 

Total. 

16.05 
27.73 
14.74 
15.78 
9.73 
24.72 
33.10 
11.73 
17.87 
10.61 
.12 
11.04 
31.30 

13.06 

35.46 
7.20 

64.57 

34.93 

1.95 
4.45 
7.17 
1.71 
6.50 
3.78 
1.92 
l.nO 

16.69 

20.23 

5.08 

21.98 

26.43 

39.60 

1.5.51 

19.79 

12.11 

.12 

Clark  

3.57 
3.71 
1.70 

14.61 

35.01 

9.29 
30.06 

10.99 

5.69 
3.00 
3.50 

35.75 

Shelby 

23.05 
19.68 

26.05 

23.18 

Totals 

306.60 
.390.62 

18.14 

92.81 

417.55 

Steel  rail 

GAUGE,   GHADE,   CURVATURE,   RAILS,   ETC. 

Gauge  4  feet  8J  in. 

Grade — Maximum,  per  mile 53  feet. 

Longest  maximum 500    " 

Curvature — Shortest  radius 1,238    " 

Aggregate  length  of  all  radii 161,568    " 

Aggregate  length  of  tangent 281.30  miles. 

Rail— Iron— On  road 26.93    " 

Average  weight  per  yard 60  lbs. 

Steel— On  road 390.62  miles. 

Average  weight  per  yard 60  lbs. 

Ties— Average  number  per  mile 2,640 

Number  laid  during  the  year 206,596 

Ballasted— On  whole  line 391.15  miles 

In  Ohio 306.60     " 

With  broken  stone,  cinders  and  gravel. 
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BRIDGES,   TRESTLES,    ETC.,    IN    OHIO. 

Bridge.s— Wood 13;  greatest  age....    18  years;  aggregate  length,  ft..  2,088 

Iron 29;  "  40  "  2,207 

Stone  arch    14;  "  ...  "  1,469 

Total 5,764 

Trestles — Length  of  shortest  span  of  truss,  31  ft. ;  of  longest,  144  ft. ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  15  ft 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches  ; 

length  of  ties,  8  feet  6  in. 
Number  of  track-striugers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    No. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 
How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 
Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  rod,  $1.10.) 
Wire  (average  cost  per  rod,  $  .38.) 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
C,  T.  V.  &  W.  Railroad  at  Grafton. 
W.  &  L.  E.  Railroad  at  Wellington. 

B.  &  O.  Railroad  at  Shelby. 
Northwestern  Ohio  Railroad  at  Vernon. 
P.,  Ft.  W.  &  C.  Railroad  at  Crestline. 

N.  Y.,  Penn.  &  O.  Railroad  at  Galion  and  Marion.  , 

O.  C.  Railroad  at  Levering  and  Locust's. 

C.  &  F.  Railroad  at  Delaware  and  Marion. 

C,  C.  &  I.  C.  Railroad  at  Milford. 

1.,  B.  &  W.  Railroad  at  Spriugfield  and  Bellefontaine. 
T.,  D.  &  B.  Railroad  at  Versailles. 
What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and  where? 

D.  &  M.  Railroad  at  Sidney. 

N.  Y.,  P.  &  0.  Railroad  at  Cleveland. 
Number  of  cros.'sings  of  highways  at  grade  in  this  State  without  protection,  238. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  20. 
Number  of  crossings  of  highways  over  railroad,  5. 

"  "  "  under  railroad,  5. 

Number  of  highway  bridges  18  feet  above  track,  5. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 
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STATIONS  AND  TELEGRAPH. 


TELEGRAPH    LINE. 


Miles  on  line  of  road  operated,  391.15;  in  Ohio,  306.60. 
Miles  of  same  owned  by  railroad  company  :     None. 


Passenger  and  freight,  80  ;  in  Ohio,  61. 

Number  with  telegraph  communication,  65;  in  Ohio,  51. 

Number  of  same  operated  by  railroad  company,  65 ;  in  Ohio,  51. 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?     No.    ■ 

ROLLING  STOCK. 

Locomotives 146;  average  weight,  lbs 60,000 

Express  and  baggage  cars 23;        "'  "  29,000 

Passenger  cars 58;        "  "  36,000 

Parlor  and  sleeping  cars 11;        "  "  42,000 

Freight  cars 4,286;        "  "  16,000 

Other  cars 81;        "  "  21,000 

Number  of  locomotives  equipped  with  train  brakes,  36. 

Kind  of  brake  :     Westinghouse  air  brake. 

Number  of  cars  equipped  with  train  brakes,  92. 

Kind  :     Westinghouse  air  brake. 

Number  of  passenger  cars  with  Miller  Platform,  92. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains  : 

Miller  platform  and  coupling. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    We  think  so. 
State  methods  of    heating   cars  used  for  the  transportation  of  passengers:     Win- 
slow  &  Baker  heaters  and  safety  stoves. 
Means  of  lighting  same  :     300  ^  oil. 

SPEED    OP   TRAINS. 

Express  passenger,  average  rate,  including  stops 32  miles  per  hour. 

Mail  and  accommodation,  25  " 

Freight  trains,  10  " 

EMPLOYES. 

Superintendents 2 

Telegraph  operators 130 

Engineers 178 

Baggagemen 40 

Flagmen,  switch-tenders  and  watchmen 161 

Laborers 428 

Clerks 304 

Train  dispatchers '. 9 

Firemen  184 
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Wipers 63 

Mechanics  615 

Conductors 93 

Brakemen : 249 

Station  agents  70 

Section  men... .■ 615 

Other  employes 227 

Total  number  employed  by  company  in  operating  line 3,368 

Proportion  for  Ohio 2,640 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     American  and  United  States  Express  Go's. 
Terms :     About  double  first  class  freight  rates. 
Special  freight  and  transportation  lines  : 

White  Line. 

Hoosac  Tunnel  Line. 

Empire  Line. 

Merchants'  Despatch  Transportation  Co. 

Great  Western  Despatch  and  South  Shore  Lines. 
Terms  as  to  rates  (use  of  track,  machinery,  repair  of  cars),  etc.,  with  each : 

White  Line,  Hoosac  Tunnel,  G.  W.  D.,  and  South  Shore  Lines  co-operate,  being 
owned  by  the  railroads  in  the  lines.  Merchants'  Despatch  Transportation 
Co.  and  Empire  Line,  about  9  <fc  of  business. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


Ijocomotives  . 


r  Passenger 
(.Freight.... 
f  Passenger 

Baggage ... 

I  Box  

I  Stock 

Coal 

[Plat 


Average 
life  in 
years. 


Equipment  and  superstructure. 


Rails 


rirou  . 
Isteel.. 


Joint  fastenings  . 

Progs 

Ties— Oak 


f  Woode 
l,Iron  ... 


Fence  posts.. 


Average 
life  in 
years. 


RATES  OF  TRANSPORTATION. 

PASSENGER. 


Fare  charged  per  mile — For  distances  less  than  8  miles 

For  distances  over  8  miles — FirSt  class... 

Second  class 

Emigrant ... 

Excursion  ... 


Highest. 

10  o». 

3 
2 
1 

2 


Lowest. 
3  Cte. 
1 


Average. 
3    Qli. 
1.8 
1 
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PKEIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  :     Rates  are  fixed  by 

Ohio  State  law  tor  30  miles  and  under. 
Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles :     Rates  for  over  30  miles 

dependent  on  distance ;  no  fixed  basis. 
Rate  per  100  lbs.  for  loading  or  unloading:     No  charge  made. 

■  DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows  : 


Location  or  how  designated. 

Construction. 

Material. 

Length — feet. 

53 

Truss 

70 

Six-plate  girder... 

150 

Fencing  in  Ohio — Miles  of  single  fence  rebuilt  (average  cost  per  rod,  board,  $1.10; 

wire,  85c.),  30.93. 
Ballasting — Miles  of  main  track  ballasted  with  broken  stone,  cinders  and  gravel, 

41.60;  in  Ohio,  18. 
Rail  laid — Steel,  60  pounds  per  yard,  miles  of  track,  48..58 ;  in  Ohio,  39.86. 

Train  mileage — Passenger 1,113,450 

Freight 2,501,533 

Construction 54,000 

Total 3,668,983 

Car  mileage — Passenger 3,653,435 

Express  and  baggage 1,801,619 

Freight— loaded 39,834,929 

empty 18,745,849 

Caboose 2,359,187 

Construction  and  other 459,815 

Votal 66,854,834 

Fuel  consumed— Wood,  4,732  cords;  coal,  132,344  tons;  total  cost $322,995  50 

Losses,  etc.,  paid — On  goods  and  baggage 7,470  .57 

For  injuries  in  Ohio,  fatal  and  non-fatal — 

to  passengers $906  GO 

to  employes 3,044  24 

to  others 3,751  90 

Total $7,702  14 


CLEVELAND,  COLUMBUS,  CINCINNATI  AND  INDIANAPOLIS  RAILWAY.      SI"; 

For  animals  killed  in  Ohio — 

25  horses S997  50 

4  mules 130  00 

72  cattle 1,129  00 

69  sheep 193  80 

72  hogs 253  10 


Total $2,703  40 


TRANSPORTATION. 


Passengers — Number  carried,  local 766,121 

through 91,986 


Total 8.58,107 

Average  number  carried  in  each  car  per  trip 80 

Average  number  of  miles  traveled  by  each 47 

Total  mileage,  or  number  carried  one  mile 40,255,350 

Average  amount  received  for  each 101  cents. 

Average  amount  per  mife  received  for  each 2.143     " 

Freight— Tons  carried,  local  94.5,302 

through 1,69.5,101 

Total 2,640,403 

Average  tons  in  each  loaded  car  per  trip 10 

Average  tons  in  each  loaded  car  per  mile 10 

Total  movement,  or  tons  carried  one  mile 454,542,035 

Average  amount  received  for  each  ton 132   cents. 

Average  amount  per  jnife  received  for  each  ton 767      " 

Average  cost  per  ton  freight  per  mile 59      " 

Average  amount  received  for  each  ton  through  freight 131 


Articles  transported : 

Coal 

Stone,  lime,  sand,  etc 

Petroleum  .- ' 

Ores 

Pig  and  bloom  iron t 

Manufactured  iron / 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products  

Manufactures,  including  agricultural  implements 

Jlerchandise 

Total  tonnage  yielding  revenue 2,640,403  100 

Supplies  for  company's  use 249,096 

52  R.R.C. 


ight 

133   " 

Tons. 

Per  cent. 

393,320 

14.9 

135,390 

5.1 

69,049 

2.7 

19,697 

.7 

78,373 

3. 

260,205 

9.8 

774,940 

29.4 

179,.552 

6.8 

71,588 

2.7 

116,143 

4.4 

542,146 

2.05 
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EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR   ENDING  JUNE  30 


er  transportation — local  §540,060  05 

through  322,688  55 


Total  §862,748  60 

Freight  transportation — local 51,257,821  44 

through  2,226,621  89 


Total  $3,484,443  33 

Mail  service 87,321  11 

Express  service 68,377  26 

Other  sources 96,592  86 


Total  earnings  of  line  operated  included  in  this  report $4,599,483  16 

OPEEATIXG   EXPENSES. 

Maintenance  of  way  and  structures $550,990  36 

Maintenance  of  cars 309,615  80 

Motive  power 203,306  07 

Conducting  transportation  1,755,459  36 

General  expenses: 

Taxes  in  Ohio ' 10.5,567  36 

Indiana 20,126  42 

Salaries 97,972  79 


Total  operating  expenses,  being  66.16  per  cent,  of  earnings...  §3,043,038  16 

Net  income  over  operating  expenses  and  rents  paid 1,556,445  00 

Percentage  of  same  to  capital  stock  and  debt 7.26 

Percentage  of  to  total  means  applied  to  construction,  etc 8.47 

Per  mile  of  earnings,  $11,758.87;  proportion  for  Ohio,  306.6 3,605,269  54 

operating  expenses,  $7,779.72 2,385,262  15 

net  earnings,  $3,979.15 1,220,007  39 

OTHER  RECEIPTS  AND  PAYMENTS  AVITHIN  THE  YE.iR. 

RECEIPTS  OTHER   THAN    EARNINGS. 

Sale  of  bonds  of  Company,  $200,000,  at  $1.16 $232,000  00 

Sale  of  other  Slocks,  bonds  and  securities 69,026  73 

Total $301,026  73 

PAYMENTS  OTHER   THAN   OPERATING    EXPENSES   AND   RENTALS. 

Intereston  bonds— net $436,298  34 
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Dividends,  rate  5  per  cent,  on  general  stock,  payable  Feb- 
ruary 1,  1881 749,.5i0  00 

Bonds  o£  Company  canceled  (par  value,  $67,000) 67,000  00 

Floating  debt  liquidated 421,000  00 

Construction  of  new  work ) 

Additional  equipment [        291,313  39 

Additional  real  estate J 

Total $1,965,151  73 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $14,991,800  00 

C,  C.  &  C.  R.  R.,  first  mortgage  bonds  100,000  00 

B.  &  I.  R.  R.,  first  mortgage  bonds 380,000  00 

C,  C,  C.  &  I.  R'y,  Sinking  Fund  bonds 3,000,000  00 

first  consolidated  bonds 2,9.59,000  00 

Bills  payable 350,000  00 

Bills  audited 441,675  85 

New  York  dividends  unpaid 21,187  28 

Balance  to  surplus 1,531,189  67 


$23,772,752  80 


Construction $18,384,435  36 

Materials  on  hand 210,5.50  18 

Cash  in  hands  of  Treasurer 225,930  02 

Due  from  R.  R.  Co's  agents  and  others 910,801  58 

I.  &  St.  L.  R'y,  stock  and  bonds,  cost 976,750  00 

C.  &  S.  R'y  Co.,  bonds,  cost 526,000  00 

"               advances  to  cost 1,667,29177 

■C,  H.  &  D.  R'y  Co.,  stock,  cost 671,186  09 

Dayton  &  Union  Co.,  bonds  and  stock,  cost 105,772  50 

Merchants  Dispatch,  stock,  cost 25,000  00 

Columbus  Union  Depot  Co.,  stock,  cost 37,298  75 

-Gallon  Stock  Yard  Co.,  stock,  cost 2,557  50 

Real  estate  and  wood-lands,  cost 26,562  54 

Pendleton  Stone  Quarry,  cost 4,616  51 

123,774,752  80 
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ANNUAL  «EPORT. 
SUMMARY  OF  ACCIDENTS. 


Persons  killed— Causes. 

bo 
a 

1 

0) 

S 

S 

O 

1 

1 
1 

1 

1 

Collisions,  and  standing  on  platform  of  car  during  same... 

1 

3 

1 

7 

10 

1 

1 

Totals 

ft 

9 

14 

Persons  injured — Causes. 


Getting  on  or  off  engine  or  train  in  motion 

Driving  or  riding  across  track 

Struck  by  bridge,  chute  or  other  obstruction 

Coupling,  or  caught  between  cars  and  engine 

Falling  or  thrown  from  engine  or  train 

Lying,  walking,  falling,  or  being  on  track 

Collisions 

Run  over  in  yards,  on  siding  or  switching 

Run  over,  catching  foot  in  frog  or  between  rails.. 

Engine  or  train  leaving  or  thrown  from  track 

Broken  axles  and  exploded  or  capsized  engine... 
Breaking  of  brake  rod,  chain  or  wheel  in  setting.. 
Miscellaneous 


Totals. 


7 
1 
2 
2 
5- 
2 
2 

a 
1 

10 

1 
1 

5 


KECAPITULATION. 

Killed — Employes — from  causes  beyond  their  control  ... 

misconduct  or  want  of  caution 

Others — stealing  rides 

trespassing,  on  track,  etc 

Total  killed 

Injured — Passengers — from  causes  beyond  their  control. 

misconduct  or  want  of  caution 

Employes — from  causes  beyond  their  control. 

misconduct  or  want  of  caution 

Others — at  stations  and  highway  crossings,... 

stealing  rides 

trespassing,  on  track,  etc 

Total  injured 


14 


CLEVELAND,  COLUMBUS,  CINCINNATI,  AND  INDIANAPOLIS  RAILWAY     823 
TRAIN  ACCIDENTS— ENTIRE  LINE. 


No. 

Date. 

1 
2 
3 

June    1 
July   30 
Aug.  2a 

4 
5 

Sept.  15 
22 

6 

Oct.    22 
25 

8 
9 
10 
11 

Nov.  17 
Jan.    15 
Feb.     4 
May     5 

12 

IG 

Place. 


Levering  .... 
La  Grange ... 
Cleveland .... 

Delaware 

Springfield  . 


New  London  ., 

Berea 

Harper , 

Bellefontaine.. 


Pas' r  and  frt. 
Freight 

Passenger 

Freight 

Passenger 

Freight....'.'.!! 


Cause  of  accident. 


Collision 

Spring  axle 

Carelessness  on  part  of 
[employe. 

Cars  jumping  track 

Misplaced  switch 

Brolcen  rail 

Collision 

Derailment - 

Vicious  person 'letting 
off  brakes  on  some  cars 
standing  on  side  track,.. 
Collision 


Effect  of  accident. 


One  engine  and  some  cars. 

Six  cars  off  track. 

Engine  somewhat  damaged ; 
1  man  killed  ;  2  injured. 

Trucks  broken. 

Engineer  and  two  passengers 
slightly  injured. 

Ditched  ten  ears. 

Caboose  and  some  cars  dam- 
aged. 

Engine  damaged. 

Nothing  serious. 

Seven  person.s  injured. 


SUMMARY  OF  TRAIN  ACCIDENTS. 


Number: 

Accidents  causing  derailment  of  trains 1 

Accidents  not  resulting  in  derailment  of  train 6 

Collisions — butting   1 

crossing 1 

rear 3 

Total  accidents 12 

Causes  of  accidents  effecting  derailment  of  trains  : 

Broken  rail 1 

Total 1 

Causes  of  collisions  : 

Failure  of  brakes 1 

Unexplained 1 

Other  causes 3 

Total 5 

Causes  of  accidents  not  resulting  in  derailment  of  trains : 

Broken  axle 1 

Malicious  obstruction , 1 

Other  causes 4 

Total 6 

Total  derailment 1 

Total  collisions 6 

Total  accidents 6 

12 
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State  of  Ohio,  County  of  Cuyahoga,  ss.  : 

J.  H.  Devereux,  President  of  the  Cleveland,  Columbus,  Cincinnati  &  Indianapolis 
Railway  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing 
statements  to  be  prepared  by  the  proper  oflicers  and  agents  of  this  company,  and 
having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  30th  day  of  June, 
A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  J.  H.  Devereux, 

President. 
[seal  op  e.  e.] 
Subscribed  and  sworn  to  before  me,  this  6th  day  of  ( Jbtober,  A.D.  1881. 

J.  T.  Wann, 
[seal.]  Xotary  Public. 


CLEVELAND  AND  MAHONING  VALLEY  RAILWAY  COMPANY. 


Name  of  road :  Cleveland  and  Mahoning  Valley  Railway. 
By  whom  operated :  New  York,  Pennsylvania  and  Ohio  Railroad  Company. 
•  By  what  authority :  Lease. 
General  office  at  Cleveland,  Ohio. 
Principal  office  in  Ohio  at  Cleveland. 

Address  correspondence  relating  to  this  report  to  E.  E.  Poppleton,  Secretary,  at 
Cleveland,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

For  history  of  the  road  would  refer  you  to  railroad  report  of  1875, 
pages  8L  and  82. 

A  new  lease  was  made  the  4th  day  of  May,  1880,  to  the  New  York, 
Pennsylvania  and  Ohio  Railroad  Company,  which  went  into  operation 
■July  1,  18^0.     This  lease  takes  the  place  of  all  previous  leases. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Cleveland,  0 

11 

11 

[  Executive  Committee. 

11 

11 

11 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cleveland,  0. 

Cleveland,  0. 

W.  B  Sanders 

E.  B.  Hale  

(1 

John  Tod 

E.  R.  Perkins  

11 
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ANNUAL  REPOKT. 


CAPITAL  STOCK. 

CAPITAL   STOCK    AUXnOEIZED   BY    LAW. 

Amount— common 82,759,200  00' 

Par  value  of  each — common 50  00 

CAPITAL  STOCK    AOTnOKIZED    BY   VOTE  OF   COMPANY. 

Amount— common 52,759,200  00 

Amount  subscribed— common 2,759,200  00 

Total  paid  in  capital  stock — common 2,759,200  00 

Average  amount  paid  in  per  mile  of  single  main  track  ( 123.35  milesj  ...       $22,368  8T 

Stockholders,  residents  of  Ohio,  10. 

Amount  of  stock  held  by  them  June  80,  1881,  $950.00. 

Agents  authorized  to  transfer  stock :    President  and  Secretary. 

FUNDED  DEBT. 


1.     Kind  of  bond  or 
obligations. 

2.     If  and  how 
secured. 

6 

.2 
"o 

Q 

CO 

0) 

0 

CI 

S 

El  a 

"3 
1 

as 

1873 
1876 
1870 

1893 
1872 
1896 
1873 
1890 

7<^o 

$740,500  ■ 
100 

2d         "        

3d          "         

654,500 

72,.500 

500,000 

Total              

$1,967,600' 

Only  the  first  and  third  pay  interest. 


Average  amount  per  mile  of  single  main  track 

Amount  in  hands  of  Trustees  of  Sinking  Fund  for  redemption 

Total  of  paid  in  stock  and  debt 

Total  average  amount  per  mile 

Proportion  of  same  for  Ohio 


$15,921  OC 

323,600  00 

4,726,800  00 

38,320  00' 

All. 


COST  OF  ROAD  EQUIPMENT,  Etc. 


CONSTKUCTION    ACCOUNT. 

Eight  of  way— Total  expenditures  to  July  1,  1881 $740  00 

Total  expended  for  construction  and  purchase 4,526,777  03 

Average  cost  per  mile  of  road  constructed  36,198  58 

Proportion  of  same  for  Ohio   All. 


CLEVELAND    AND    MAHONING    VALLEY    RAILWAY.  ^7 

CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length.    In  Ohio. 

Single  maiu  track,  Cleveland  to  Youngstown  67  67 

Youngstown  to  Sharon 14.50        3 

NilestoNew  Lisbon 35.60      35.60 

Vienna  Junction  to  Vienna 7.75        7.75 

Total  single  main  track 124.85    123.35 

EARNINGS,  OPERATING  EXPENSES  Etc,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Leases  for  rent  of  road $357,180  00 

Other  sources 84,800  00 

Total  earnings  of  line  operated  included  in  this  report $441,980  00 

OPERATING   EXPENSES. 

General  expenses : 

Taxes  in  Ohio $177  52 

Salaries 5,535  00 

Other  general  expenses  of  operating 2,911  96 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND    RENTALS. 

Interest  on  bonds $80,986  50 

Premiums  and  commissions  for  paying  coupons 429  78 

Dividends,  rate  94  per  cent,  on  general  stock 262,067  00 

Last  dividend  declared  on  general  stock,  June  4,  1881. 

Additional  real  estate 15  00 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $2,759,200  00 

Stock  scrip 591  43 

Funded  debt 1,967,600  00 

I^npaid  coupons 2,781  15 

Unpaid  dividends 512  26 

Profit  and  loss 284,493  24 

Total $5,015,178  06 


828  "  ANNUAL     REPOBT. 

ASSETS. 

Construction 54,526,777  03 

Capital  stock,  Pittsburgh  &  Lake  Erie  E.  R  11,100  00 

Scrip  certificates 1,110  00 

Prior  lien  bonds,  N.  Y.,  P.  &  O.  E.  R 80,000  00 

Sinking  fund 323,600  00 

Personal  account 600  00 

Real  estate 12,446  17 

Unsettled  accounts 13,127  55 

Bonds  extended 2,000  00 

Cash 44,417  33 

Total §5,015,178  08 


■iSStofe  of  Ohio,  County  of  Cuyahoga,  ss.  : 

Stevenson  Burke,  President  of  the  Cleveland  and  Mahoning  Valley  Railway 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Stevexson  Burke, 

[sE.iL  OF  E.  R.]  President. 

Subscribed  and  sworn  to  before  me,  this  27th  day  of  August,  A.  D.  1881. 

Frank  Canfield, 
£sBAL.]  jVotary  Public. 


CLEVELAND  AND  MARIETTA  RAILROAD  COMPANY. 


Name  of  road  :  Cleveland  and  Marietta  Railroad. 
By  whom  owned :  Cleveland  and  Marietta  Railroad  Company. 
By  whom  operated :  Cleveland  and  Marietta  Railroad  Company. 
By  what  authority :  Charter. 

Name  of  company  making  this  report:    Cleveland  and  Marietta  Railroad  Co. 
General  office  at  Cambridge,  O. 
Principal  office  in  Ohio  at  Cambridge. 

Address  correspondence  relating  to  this  report  to  B.  J.  Gifford,  President,  at 
Cambridge,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

For  organization  and  construction,  see  reports  made  from  time  to 
tin:e  by  A.  .1.  Warner,  President  and  Receiver. 

This  road  wa.?  sold  by  A.  .J.  Warner,  receiver,  June  13,  1877,  for 
8200,000,  to  a  party  consisting  of  bondholders  of  the  road,  who  appointed 
Cyrus  W.  Field,  John  Paton  and  Isaac  Morton  purchasing  committee,  to 
buy  the  same  on  their  behalf. 

On  the  first  day  of  May,  1880,  the  road  was  transferred  by  deed  to 
the  Cleveland  and  Marietta  R.  R.  Co.,  a  corporation  formed  under  the 
laws  of  the  State  of  Ohio,  and  composed  of  certain  bondholders  of  the 
M.,  P.  A'  C.  R.  R.  Co. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


Isaac  Morton 

S.O.Baldwin I 

I.  Morton 

E.  E.  Kreuthoffer 

S.  C.  Baldwin  

J.  A.  Kingsbury 

C.  B.  Childs 

J.  A.  Kingsbury 

S.C.Baldwin    ") 

I.  Morton > 

Douglas  Putnam  J 


President 

A'ice  President 

Secretary  

Treasurer 

Auditor  

General  Manager 

Traffic  Manager 

General  Superintendent.. 

Chief  Engineer 

General  Passenger  Agent. 

General  Freight  Agent 

General  Ticket  Agent  ...  . 

Executive  Committee 


Cambridge,  O.. 

I  Cleveland,  O 

Cambridge,  O.. 

Marietta,  O 

Cleveland,  O... 

I  Marietta,  O... 

Akron,  O 


■j  Marietta,  O.... 

J 

r Cleveland,  O . 

-|  Cambridge,  O.. 

L  Marietta,  O.... 
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AlfNUAL  REPORT. 
DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cambridge,  0... 

Cleveland,  0 

New  York  City- 
Cincinnati,  0  ... 
Marietta,  0 

C.  W.  West 

John  Paton 

F.H.  Short 

" 
New  York  Citv 

Cyrus  W.  Field 

CAPITAL   STOCK. 

CAPITAL   STOCK   AHTHOKIZED    BY   LAW. 

Amount— common 34,000,000  00 

Number  of  shares — common 80,000 

Par  value  of  each — common §50  00 

CAPITAL  STOCK   AUTHORIZED   BY   CHARTER   OF   C03IPANY. 

Amount — common  (by  vote,  nonel  84,000,000  00 

Amount  subscribed — common 1,218,000  00 

Total  paid  in  capital  stock— common 1,218,000  00 

Increase  since  June  30,  188C— common 1,218,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (98.17  miles) 12,407  00 

Proportion  of  same  for  Ohio All. 

(Capital  stock  issued,  and  on  what  account,  as  follows : 


On  what  account. 


For  bonds  of  M.  P.  &  C.  R'y 
Total 


No.  shares. 


Amount  of 
common. 


24,360      SI  ,218,000  00 


24,360     '$1,218,000  00 


Stockholders,  residents  of  Ohio,  30. 

Agents  authorized  to  transfer  stock :  .Secretary  of  the  company. 

OTHER  INDEBTEDNESS. 

Total  unfunded  debt 192,554  81 

Cash  securities,  debit  balances,  etc.,  available  to  payment..         25,162  60 

Net  unfunded  debt $67,392  21 

Average  amount  per  mile  of  single  main  track  S673  92 

Proportion  of  same  for  Ohio  All. 

Increase  since  June  30,  1880 9,489  28 

Total  net  debt  liabilities 67,392  21 

Average  amount  per  mile  of  single  main  track $673  92 


CLEVELAND    AND     MARIETTA    RAILROAD 
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COST  OF  ROAD  EQUIPMENT,  Etc. 

ROAD  ACQUIRED  BY  PURCHASE. 

June  13,  1877 $200,000  00 

Subsequent  expenditure  for  construction,  since  June  13,  1877 96,069  08 

Total  expended  for  construction  and  purchase  296,069  08 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

98.19  miles) 3,015  27 

Proportion  of  same  for  Ohio:     All. 

COST   OF   EQUIPMENT   OWNED    BY   COMPANY. 

9  locomotives,  estimated $36,000  GO 

8  first-class  passenger  cars,  estimated 14,000  00 

11  bos  freight  cars,                     "          .5,.50O  00 

12  platform  cars,                         "         2,400  00 

120  coal  cars,                               "         24,000  00 

1  mail  and  express  car,  estimated 1,200  00 

26  section  and  hand  cars,     "         ^  1,300  00 

4  stock  cars,  estimated 1,400  00 

2  caboose  cars,      "        1,000  00 

8  dump  cars,         "        12.5  00 

3  wrecking  cars  and  bridge  cars,  estimated 600  00 

All  other  rolling  stock,  tools,  machinery,  etc 5,975  00 

Total  cost  of  railroad  equipment  owned  by  company 93,500  00 

Average  amount  per  mile 9,060  59 

Real  estate  not  included  in  the  foregoing  accounts 8,230  06 

CHARACTERISTICS,  Etc 

LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track.  Marietta,  O.,  to  Canal  Dover 98.19  miles.  All. 

Total  single  main  track 98.19  miles.  All. 

Aggregate  of  sidings  and  other  tracks 7.90  miles. 

Total  length  laid  with  rail  computed  as  single  track 106.09  miles. 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

26.45 
21.07 
27.87 
22.80 

2.60 
1.16 
1.74 
2.40 

29  05 

Noble 

22  23 

29  61 

25  20 

Total 

98.19 

7.90 

106  09 
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LINE   OPEEATED   UNDEK  LEASE — EMBRACED   IN   THIS   REPORT. 

Length.  In  Ohio 

Marietta  City  branch 1.26  All. 

Total  single  track.. 1.26  All. 

Total  1.26  All. 

GAUGE,   GRADE,   CURVATURE,    KAILS,    ETC. 

Gauge 4  ft.  8J  in. 

Grade — Maximum,  per  mile  on  permanent  line 50  feet. 

Longest  maximum  on  temporary  line  around  in  cut  tunnel 132    " 

Bail — Iron — Average  weight  peryard 50  lbs. 

Ties — Number  laid  during  the  year .J0,022 

BRIDGES,  TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood — 46;   greatest  age,  10  years;  aggregate  length,  3,039  feet. 
Trestles — 244;  greatest  age,    10  years;   greatest  height,  41 J  feet;    greatest   length 
2,100;  aggregate  length,  28,274  feet. 

Length   of  shortest  span  of  truss,  30  feet;  of  longest,  147  feet;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  21  feet  4  in. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  4  inches ; 
length  of  ties,  8  feet  and  6  inches. 

Number  of  track  stringers,  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often?    Constantly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

Tunnels — Stone 1;  aggregate  length,  ft 901 

Wood 2;  "  1870J 

Total 277U 


Fencing — Average  and  aggregate  cost. 

Whole  line. 

In  Ohio. 

Number  miles  fencing,  computed  as  single  line  (approxi- 

83 
7octs. 

All. 

Kind  of  fencing,  as  follows:     Nearly  all  picket. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
B.  &  0.  Railroad  at  Cambridge,  Ohio. 
P.  C.  &  St.  L.  Railway  at  Newcomerstown,  Ohio. 
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C.  T.  V.  &  W.  Railway  at  Canal  Dover,  Ohio. 

Number  of  crossings  of  highways  at  grade  in  this  Btate  without  protection 91 

"  "  "  "       at  which  there  are  gates  or  flagmen....        2 

"  "  "  over  railroad 3 

"  highway  bridges  18  feet  above  track 3 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

Are  flagmen  stationed  at  each  ?    Two. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated 98.19;  in  Ohio,  All. 

• 

STATIONS. 

Passenger  and  freight  27;  in  Ohio,  All. 

Number  with  telegraph  communication  21;        " 

Number  of  same  operated  by  railroad  company 21;        " 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    No. 

ROLLING  STOCK. 

Locomotives 9;  Average  weight 5.5,000  lbs. 

Express  and  baggage  cars 2;  "  24,000    " 

Passenger  cars 8;  "  36,000    " 

Freight  cars 17;  "  18,000    " 

Other  cars 134;  "  14,000    " 

Number  of  locomotives  equipped  with  train  brakes,  4. 

Kind  of  brake:  Westinghoiise  Air. 

Number  of  curs  equipped  with  train  brakes,  7. 

Kind :  Westinghouse  Air. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains: 
Portable  Platform. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?    Yes. 

State  methods  of  heating  cars  used  for  the  tran.sportation  of  passengers :  A.  P.  Wins- 
low  safety  car  stove. 

Means  of  lighting  same :    Candles  and  lamps. 

SPEED   OF   TRAINS. 

Mail  and  accommodation  20  miles  per  hour. 

Freight  trains 12      "  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 21 

Engineers 9 
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Baggagemen    4 

Flagmen,  switch-tenders  and  watchmen 7 

Clerks 7 

Train  dispatchers 1 

Firemen 9 

Wipers  6 

Mechanics 20 

Conductors 6 

Brakemen 10 

Station  agents 27 

Section  men 70 

Total  number  employed  by  company  in  operating  line 198 

Proportion  for  Ohio All. 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     Adams  Express  Co. 
Terms :     li  first-class  rate,  and  2.66  per  day  for  messenger. 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.  Lowest 

Fare  charged  per  mile — For  distances  less  than  8  miles 9.8c.  6.oc. 

For  distances  over  8  miles — 1st  class 3c.  2c. 

Excursion 2c.  2c. 


Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First,  second,  third,  fourth,  fifth  and  special  class 14.7c.         9.1c. 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles  : 

First,  second,  third,  fourth,  fifth  and  special  class 8.1c.         2.6c, 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Fencing  in  Ohio — Milesof  singlefence  built  (average  cost  per  rod,  75c.),  about  13  miles. 

Ballasting — Miles  of  main  track  ballasted  with  stone  a'nd  coal,  about  11  miles. 

Rail  laid — New  iron,  317J  tons. 

Train  Mileage — Passenger 63,800 

Freight 62,600 

Mixed 62,600 

Construction 13,250 

Total 202,250 
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Car  Mileage— Passenger  187,200 

Express  and  baggage 93,600 

Freight— loaded 577,500 

empty 288,900 

Caboose 76,430 


Total. 


Fuel  consumed — Wood,  15  cords;  coal,  7,119  tons.    Total  cost 

Losses,  etc.,  paid — On  goods  and  baggage 

For  animals  killed  in  Ohio  ;     1  horse $30  00 

7  cattle 116  50 

24  sheep 84  75 


Total. 


1,223,630 

$7,845  90 
227  97 


$231  25 


TRANSPORTATION. 


Passengers — Total  number  carried 

Average  number  carried  in  each  car  per  trip. 
Average  amount  per  mile  received  for  each... 

Freight — Total  tons  carried 

Average  tons  in  each  loaded  car  per  trip 

Articles  transported : 


Coal 

Stone,  lime,  sand,  etc 

Petroleum  

Ores 

Pig  and  bloom  iron 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products 

Manufactures,  including  agricultural  implements. 

Merchandise 

Miscellaneous 


Tons. 
65,834 

4,254 

9,917 
26,675 

2,575 
971 

8,136 
12,658 

5,022 
676 

8,537 
10,275 

1,556 


Total  tonnage  yielding  revenue 
Supplies  for  company's  use  


1.52,085 
1,164 


83,432 

24  J 

152,086 
10 

Per  cent. 

43.3 

2.8 

6.5 

17.6 

1.7 

.7 

5.4 

8.3 

3.3 

.4 

2.3 

6.8 

1.0 

100 


EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 


Passenger  transportation — local $38,378  15 

through 9,661  75 

Total , $48,039  90 
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Freight  transportation— Total 115,498  46 

Mail  service 4,870  72 

Express  service 3,834  00 


Total  earnings  of  line  operated  included  in  this  report $172,243  08 

OPERATING    EXPENSES. 

Maintenance  of  way  and  structures S62,389  34 

Maintenance  of  cars 12,044  81 

Motive  power 13,327  63 

Conducting  transportation 44,757  39 

General  expenses,  as  follows: 

Taxes  in  Ohio— All $2,012  35 

Salaries — Officers  and  general  offices...         9,904  90 

Other  general  expenses  of  operating...         3,963  05 

$15,880  30 


Total  operating  expenses,  being  86.15  per  cent,  of  earnings $148,399  47 


Net  earnings  of  98.19  mi)es  operated  $23,843  61 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc. : 

Car  hire $2,437  86 

Depots,  etc 466  52 

$2,904  38 


Net  income  over  operating  expenses  and  rents  paid $20,939  23 

Per  mile  of  earnings 172  24 

operating  expenses 148  40 

Netearnings $23  84 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   TH.\N    EARNINGS. 

Increase  of  floating  debt 19,489  28 

Sale  of  old  material 10,838  12 

Various  sources 25,761  31 

$46,088  71 


PAYMENTS   OTHER  THAN   OPERATING   EXPENSES   AND   RENTALS. 

Construction  of  new  work $12,710  13 

Additional  equipment 9,060  59 

Ballasting  6,141  64 

Renewals  of  rail  15,917  33 

Rebuilding  bridges  and  trestles 25,308  52 

$69,138  21 
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LIABILITIES. 

Stock $1,218,000  00 

Pay-roll  accounts 39,377  24 

Supply         "         46,927  69 

Other  R.  R.  accounts 6,249  88 

Total $1,310,654  81 

ASSETS. 

Capital  stock $1,218,000  00 

Cash 3,437  04 

Due  from  station  agents  and  conductors 7,543  36 

Due  from  mail  and  express 1,516  62 

Materials  and  supplies 4,890  29 

Miscellaneous  accounts 7,775  29 

Balance 67,392  21 

Total $1,310,554  81 

ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30 


No. 

Date. 

1 

1880 
Oct       16 

2 

16 

3 

1881 
Dec.   11 

4 
5 

Mar.  16 
25 

Name  of 
person. 


Elij.  Belong.. 
Wm.  Martin. 

RoyHandall 


Little  boy... 
Brakeman . 


Cause  of  accident. 


Farmer Coach  thrown  off  a  trestle ;  cause 

unknown 

Coach  thrown  off  a  trestle ;  cause 
unknown 


Walking  on  trestle,  and  was  seen 

too  late  to  stop  train 

Fell  under  cars  while  switching... 
Jumped  from  locomotive 


Character  of  injury. 


Fractureof  skull;  recov'd. 


SUMMARY  OF  ACCIDENTS. 


PERSONS     KI LLED — CAUSES. 

Passengers — Engine  or  train  leaving  or  thrown  from  track 2 

Employes — Falling  or  thrown  from  engine  or  train 1 

Others — Lying,  walking,  falling,  or  being  on  track 1 

Total 4 

PERSONS     INJURED — CAUSES. 

Employes — Getting  on  or  oflf  engine  or  train  in  motion 1 
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RECAPITULATION. 

Killed — Passengers— misconduct  or  want  of  caution 2 

Employes —  "  "  1 

Others — trespassing  on  track,  etc 1 

Total  killed 4 

Injured — Employes — misconduct  or  want  of  caution 1 

TRAIN  ACCIDENTS— ENTIRE  LINE. 

Oct.  16,  1880 ;  near  Newcomerstown ;  mixed  train ;  caused  by  spreading  of  track ; 
two  passengers  killed. 


State  of  Ohio,  County  of  Guernsey,  si.: 

Benj.  J.  Gifford,  President  of  the  Cleveland  and  Marietta  Railroad  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Benj.  J.  Gifford,  President. 

[seal  op  r.  r.] 
Subscribed  and  sworn  to  before  me  this  18th  day  of  November,  A.  D.,  1881. 

[seal.]  T.  H.  Anderson,  Notary  Public. 


CLEVELAND,  MT.  VERNON  AND  DELAWARE  RAILROAD  COM- 
PANY AND  G.  A.  JONES,  RECEIVER,  OPERATING. 


Name  of  road:  Cleveland,  Mt.  Vernon  and  Delaware  Railroad. 
By  whom  owned  :  Cleveland,  Mt.  Vernon  and  Delaware  Railroad  Company. 
By  whom  operated  :  G.  A.  Jones. 

By  what  authority :  Order  Summit  County  Common  Pleas. 
Name  of  receiver  making  this  report :  G.  A.  Jones. 
General  oflBce  at  Mt.  Vernon,  Ohio. 

Address  correspondence  relating  to  this  report  to  E.  Mize,  Auditor,  at  Mt.  Ver- 
non, Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Thos.  D.  Messier 

G.  A.  Jones 

J.  L.  Davis 

J.  D.  Thompson 

E.  Mize 

G.  A.  Jones 

J.  A.Tilton 


OflBce. 


President 

Receiver 

Secretary  

Treasurer 

Auditor  

General  Superintendent... 

General  Freight  and  Gen'l 

Ticket  Agent 


Address. 


Pittsburgh,  Pa . 
Mt.  Vernon,  O . 


Salary. 


*$2,400 

3,000 

500 

1,500 

1,800 

t2,500 


*  No  salary  since  appointment  of  Receiver. 

t  No  salary  as  Superintendent  since  appointed  Receiver. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Thos  D  Messier 

Pittsburgh,  Pa. 
Philadelphia. 

M.  White 

Wm   Shaw 

Wm.  M.  Orr 

Orrville  0 

Geo  B  Roberts 

Millersburg. 

D.  W  Caldwell 
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CAPITAL  STOCK. 

CAPITAL   STOCK   AUTHORIZED    BY    LAW. 

Amount — common $5,000,000  00 

preferred 500,000  00 

Number  of  shares — common 100,000 

preferred 10,000 

110,000 

Par  value  of  each — common 50  00 

preferred 50  00 

CAPITAL   STOCK   AUTHORIZED   BY   VOTE  OF   COMPANY. 

Amount — common $5,000,000  00 

preferred 500,000  00 

$5,500,000  00 

Aniount  subscribed — common $1,825,900  00 

preferred 451,450  00 

2,277,350  00 

Total  paid  in  capital  stock — common $1,318,430  45 

preferred 451,450  00 

1,769,880.45 

Increase  since  June  30,  1880 — common 101  00 

Average  amount  paid  in  per  mile  of  single  main  track  (144.04  miles)...         $12,287  42 
Capital  stock  issued,  and  on  what  account,  as  follows : 


On  what  account. 

Number 
shares. 

Amount  of 
common. 

Amount  of 
preferred. 

t 
For  subscriptions  paid  in  cash 

13,397 
22,000 

$218,430  00 
1,100,000  00 

$451,450  00 

Total      

35,397 

$1,318,430  45 

$451,450  00 

Stockholders,  residents  of  Ohio,  572. 

Amount  of  stock  held  by  them  June  30,  1881,  $147,518.00. 

Agents  authorized  to  transfer  stock:  J.  S.  Davis,  Secretary,  Mt.  Vernon,  0. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  10. 

FUNDED  DEBT. 


1.  Kind  of  bond 
or  obligations. 

2.  If  and  how 

secured. 

S.  Date  of 
issue. 

4.  When  due. 

5.  Rate 

of 
interest. 

6.  Amount  of 

authorized 

issue. 

7.  Amount 
actually 
issued. 

1st  mortgage 

1st  mortgage,  Col. 

Road  &  equip't.. 
Road  &  equip't. 

Jau'y,  1870... 
Jan'y,  1872... 

Jan'y,  1900 

Jan'y,  1902 

7 
7 

31,500,0C0  00 
1,000.000  00 

81,3.50,000  00 
950,000  00 

1st  mortgage,  past 

1.121,741  91 

2d  mortgage,    in- 

Jau'y  1,  1875 

Jau'y,  1905 

7 

669,000  00 

$4,090,741  91 
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Average  amount  per  mile  of  single  main  track  (144.04  miles),  $28,400.04. 
Increase  since  June  30,  1880,  $221,597.69. 

OTHER  INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $285  34 

Cash  securities,  debit  balances,  etc.,  available  to  payment 285  34 

Total  net  debt  liabilities $4,090,741  91 

Average  amount  per  mile  of  single  main  track 28,400  04 

T..tal  of  paid  in  stock  and  debt 5,860,622  36 

Total  average  amount  per  mile 40,687  45 

COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


Eight  of  way 

Civil  engineering 

Grading,  masonry  and  bridges 

Superstructure,  iron  rails,  chairs  and  spikes 

Engine  and  car  houses 

Telegraph 

Interest  and  discount 

Expended  on  Dresden  Branch 

Total  expenditures  for  construction 


$159,860  96 

44,448  96 

1,426,563  03 

1,786,532  20 

253,668  22 

6,801  06 

261,767  18 

222,205  22 


$4,160,846  83 


Average  cost  per  mile  of  road  owned  by  Company  (single  main  track  144.04 
miles),  exclusive  of  Dresden  Branch,  $27,344.07. 


COST   OP   EQUIPMENT  OWNED   BY   COMPANY. 

Locomotives,  16    $176,500  00 

First  class  passenger,  baggage  and  express  cars,  26 89,500  00 

Box  freight  and  platform  cars,  698 394,250  00 

All  other  rolling  stock,  tools,  machinery,  etc 26,700  00 

Total  cost  of  railroad  equipment  owned  by  company $686,9.60  00 

Average  amount  per  mile  (of  single  main  track,  144.04  miles) 4,769  16 

Total  for  road  and  equipment 4,847,796  83 

Total  average  amount  per  mile  (of  single  main  track,  144.04  miles) 32,113  23 
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CHARACTERISTICS,  Etc. 

PROPOSED   LINES. 

From  Killbuck  via  Warsaw  to  Dresden,  33  miles. 

Length  graded,  not  laid  with  rail :     About  three-fourths  of ;  17  miles. 

State  on  what  portion  of  the  line :     North. 

Proposed  gauge,  56^  inches. 


LINE   IN   OPERATION. 

Length. 

Single  main  track,  Hudson  to  Columbus 144.04 

Total  single  main  track 144.04 

Aggregate  of  sidings  and  other  tracks 22.7.5 

Total  length  laid  with  rail  computed  as  single  track 166.79 

Laid  with  steel  rail 16.00 

Length  in  Ohio,  distributed  as  follows  : 


County. 

Main  track. 

Branches. 

Sidings,  etc. 

Total. 

27.53 
24.18 
29.12 
35.93 
.25 
14.73 
12  30 

496 
1.87 
4.95 
5.76 

32.49 

Wayne 

3.50 

29  55 

Holmes  

34  07 

4169 

.25 

.72 
.99 

15.45 

Franklin  

13  29 

Totals 

144.04 
16.00 

3.50 

19.25 

166.79 

Steel  rail 

LINE   OPERATED   UNDER   LEASE — EMBRACED   IN   THIS   REPORT. 


Track  of  Central  Ohio  R.  R. — Columbus 


Length. 
0.36 


GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge .■; 4  feet  83  inches. 

Grade — Maximum,  per  mile  66  feet. 

Longest  maximum 7  miles. 

Aggregate  length  of  maximum 7  miles. 

Curvature — Shortest  radius 819  feet. 

te  length  of  shortest  radius 2,700    " 

te  length  of  all  radii 38.5  miles. 

Aggregate  length  of  tangent 106      " 

Rail — Iron — On  road ..  150.79  miles. 

Average  weight  per  yard 66  lbs. 

Steel — On  road 16  miles. 

Average  weight  per  yard 56  lbs. 
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Ties — Average  number  per  mile 2,500 

Number  laid  during  the  year 75,000 

Ballasted— On  whole  line 144  miles. 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood — 26;  greateat  age,  10  years ;  aggregate  length 3,130  ft. 

Iron — 1 ;  greatest  age,  9  years;  aggregate  length 313  " 

Combination— 1  stone  and  brick  ;  aggregate  length 40  " 

Stone  arch — Greatest  age,  20 years;  aggregate  length 265  " 

Total 3,748  ft. 

Trestles — 47 ;  greatest  age,  9  years ;  greatest  height,  66  feet ;  greatest  length,  1410  feet; 
aggregate  length,  10,651  feet. 

Length  of  shortest  span  of  truss,  33  feet;  of  longest,  167  feet;  greatest 
length  of  beams  between  points  of  supports,  if  not  trussed,  12  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  5  inches; 
length  of  ties,  12  feet. 

Number  of  track-stringers,  2  on  short  springs,  4  on  long  girders. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations?     Yes. 

How  often  ?    Weekly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING — AVER.4GB   AND   AGGREGATE   COST. 

Number  miles  fencing,  computed  as  single  line  840 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  $1.00) 268 

EaU  70 

Wire 2 

Length  of  road  unfenced  50 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
New  York,  Pennsylvania  and  Ohio  Railroad  at  Akron. 
Cleveland,  Tuscarawas  Valley  and  Wheeling  Railway  at  Warwick. 
Pittsburgh,  Ft.  Wayne  and  Chicago  Railway  at  Orrville. 
Baltimore  and  Ohio  Railroad  at  Mt.  Vernon. 
Ohio  Central  Railroad  at  Centerburg. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 
where?     Valley  Railway  at  Akron. 
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Number  of  crossings  of  highways  at  grade  iu  this  State  without  protection 153 

"                   "                   "          over  railroad 149 

"                   "                   "          under  railroad 4 

"             highway  bridges  18  feet  above  track 4 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?     Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELKGRAPH   LINE. 

Miles  on  line  of  road  operated 14.5 

STATIONS. 

Passenger  and  freight 25 

Number  with  telegraph  communication 22 

Number  of  same  operated  by  railroad  company  22 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    No. 

BOLLING  STOCK. 

Locomotives,  18 ;  average  weight 60,000  lbs. 

Express  and  baggage,  7;  average  weight 24,000    " 

Passenger  cars,  17;  average  weight 34,000    " 

Freight  cars,  600  ;  average  weight 18,000    " 

Number  of  locomotives  equipped  with  train  brakes,  5. 

Kind  of  brake :     Westinghouse  Air. 

Number  of  cars  equipped  with  train  brakes,  15  coaches;  7  baggage  cars. 

Kind :     AVestinghouse  Air. 

Number  of  passenger  cars  with  "Miller  Platform,"  none.     With  Janney  Platform,  17. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains: 

Portable  when  there  is  no  Janney  Platform. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    As  near  as 

practicable. 
State  methods  of    heating  cars  used   for  the  transportation  of  passengers:    Most 

coaches  heated  by  the  "Spear"  patent  heater. 
Means  of  lighting  same  :     Candles. 

SPEED   OP  TRAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation  26  " 

Freight  trains 12 
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EMPLOYES. 

Superintendents  and  Receiver 1 

Telegrapli  operators 6 

Engineers 17 

Baggagemen 6 

Flagmen,  switch-tenders  and  watchmen 8 

Laborers 20 

Clerks 10 

Train  dispatchers 1 

Firemen 17 

Wipers 8 

Mechanics 37 

Conductors 10 

Brakemen 20 

Station  agents 26 

Section  men  170 

Other  employes 12 

Total  number  employed  by  Company  in  operating  line...! 869 

EXPRESS   AND   TR,\NSP0RT.\TI0N   COMPANIES. 

Express  companies  run  on  this  road  :     Union  Express. 

Terms  :     Forty  per  cent,  of  the  earnings. 

Special  freight  and  transportation  lines :  Union  Line  owned  by  Pennsylvania  Com- 
pany. 

Terms  as  to  rates  (use  of  track,  machinery,  repair  of  cars),  etc.,  with  each  :  Usual 
rates  for  car  mileage. 

R.4.TES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest,  Lowest. 

Fare  charged  per  mile — For  distances  less  than  8  miles 5c.  3c. 

For  distances  over  8  mi. — 1st  class 3c.  3c. 

Excursion        2c.  Ic. 

FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

Hishest.      Lowest. 

First  class UCts.     1^  Cts. 

Second  class lA  1^ 

Third  class IJ  IJ 

Fourth  class 1.4  1:J^ 

Fifth  class 1  .7.5 

Special  class 1  .50 
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Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

First  class 1.50  1.00 

Second  class 1.50  1.00 

Third  class 1.50  1.00 

Fourth  class 1.40  1.00 

Fifth  class 1.00  .90 

Special  class 80  .50 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 5  3.50 

Second  class 4.3  1.60 

Third  class 4  1.60 

Fourth  class 3.6  1.50 

Fifth  class 2  .75 

Special  class 2  .75 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 3.00  .70 

Carried  less  than  ten  miles 60  .50 

Pig  iron — Carried  10  miles  or  more .' 1.50  .70 

Carried  less  than  10  miles 80  .60 

Limestone — Carried  10  miles  or  more 2.90  1.00 

Carried  less  than  10  miles 90  .50 

Iron  ore — Carried  10  miles  or  more 2.10  1.50 

Carried  less  than  10  miles .50  .50 

Undressed  stone  or  lumber — Carried  10  miles  or  more 2.90  1.75 

Carried  less  than  10  miles 90  .70 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 

Rail  laid — Steel,  56  lbs.  per  yard — miles  of  track 6.50 

Train  mileage — Passenger 188,745 

Freight .^. 194,150 

Construction 6,000 

Total 388,895 

Car  mileage — Passenger 627,.576 

Express  and  b;iggage 289,771 

Freight— loaded 1,.592,866 

empty 603,752 

Caboose 196,.350 

Construction  and  other 8,240 

Total  3,218,555 

Fuel  consumed— Wood,  1,344  cords;  coal,  14,140  tons.     Total  cost $26,090  75 

Losses,  etc.,  paid — On  goods  and  baggage 225  00 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

To  employes  777  59 

For  animals  killed  in  Ohio : 

Twelve  cattle 262  00 
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TRANSPORTATION. 

Passengers — Number  carried,  local 202,085 

through 13,853 

Total 225,938 

Average  number  carried  in  each  car  per  trip 18 

Average  number  of  miles  traveled  by  each 2.25 

Total  mileage,  or  number  carried  one  mile 5,083,126 

Average  amount  received  for  each 59.2  cts. 

Average  amount  per  mife  received  for  each 2.63  cts. 

Freight— Tons  carried,  local 153,331 

through 159,607 

Total  312,938 

Average  tons  in  each  loaded  car  per  trip 8.90 

Average  tons  in  each  loaded  car  per  mile 8.20 

Total  movement,  or  tons  carried  one  mile 15,.568,739 

Average  amount  received  for  each  ton 83.963cts. 

Average  amount  per  miZe  received  for  each  ton  01.688cts. 

Average  cost  per  ton  freight  per  mile 01.433  cts. 

Average  amount  received  for  each  ton  through  freight 86.12 

Average  amount  received  for  each  ton  local  freight 81.73 

Average  cost  each  ton  through  freight 73.12 

Average  cost  each  ton  local  freight 69.39 

Articles  transported : 

Tons.  Per  cent. 

Coal 118,423  37.84 

Stone,  lime,  sand,  etc., 12,743  4.07 

Petroleum  1,422  .45 

Ores 2,517  .81 

Pig  and  bloom  iron 14,494  4,63 

Manufactured  iron 9,5.50  3.05 

Lumber  and  other  forest  products 27,531  8  80 

Grain,  flour,  and  other  agricultural  pioducts 36,147  11.56 

Live  stock 10,652  341 

Animal  products 4,424  1.41 

Manufactures,  including  agricultural  implements 52,669  16.83 

Merchandise  16,716  5,34 

Miscellaneous 5,630  1.80 

Total  tonnage  yielding  revenue 312,918  100 

Supplies  for  company'suse 7,080 

EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local SI  19,916  91 

through 13,646  .59 


Total $133,563  50 


848  ANNUv»L     REPORT 

Freight  transportation— local  $125,317  01 

through 137,451  84 


Total $262,768  28 

Mail  service 11,679  28 

Express  service 10,658  07 

Other  sources 3,422  70 


Total  earnings  of  line  operated  included  in  this  report 8422,092  40 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $142,790  83 

Maintenance  of  cars 26,013  93 

Motive  power 88,614  93 

Conducting  transportation  72,309  78 

General  expenses,  as  follows : 

Taxes  in  Ohio $10,675  33 

Salaries 9,725  00 

Other  general  expenses  of  operating 5,877  12 


$26,277  45 


Total  operating  expenses,  being  84.343  ejf,  of  earnings $356,006  92 

Net  earnings  of  145  miles  operated 66,085  48 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc. : 

Equipment $4,867  24 

Use  of  M.  &  C.  R.  R.  track  3,929  86 

8,797  10 


$57,288  38 

Per  mile  of  earnings $2,923  10 

operating  expenses 2,465  40 

net  earnings 457  70 

Cleveland,  Mt.  Vernon  &  Dklawaee  R.  R.,  G.  A.  Jones,  Receiver. 
Balance  sheet  July  1,  1881. 

LIABILITIES. 

Due  for  current  expenses $35,736  11 

Bills  payable 28,767  36 

Due  other  companies 6,806  89 

Miscellaneous '..        1,332  76 

Profit  and  loss 38,943  90 

$111,587  02 

ASSETS. 

Due  by  other  companies $6,333  81 

Due  by  station  agents 13,607  08 

Due  by  Union  Express  Co 1,203  90 
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Due  by  U.  S.  P.  O.  Department 2,905  91 

Cash  in  hands  of  Treasurer 14,147  28 

New  equipment 40,918  49 

Expended  on  Fo.  &  Lake  branch 18,116  75 

Miscellaneous 14,353  80 


$111,587  02 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 


LIABILITIES. 

Common  stock $1,318,430  45 

Preferred  Stock 451,450  00 

First  mortgage  bonds 1,350,000  00 

First  mortgage  bonds,  Columbus  extension  9.50,000  00 

First  mortgage  coupons  and  interest  on  same 1,121,741  91 

Income  bonds '. 669,000  00 

Miscellaneous 285  34 

ASSETS. 

Cost  of  road  and  equipment $4,629,298  44 

Expended  in  Dresden  bank 222,205  22 

Bills  receivable 5,426  25 

RC.  Hind's  estate 7,274  22 

Miscellaneous  1.792  47 

Profit  and  loss 994^911  10 


$5,860,907  70 


15,860,907  70 


ACCIDENTS  IN  OHIO  TO  PER.SONS  DURING  THE  YEAR  ENDING  JUNE  30. 


Feb. 
June 


Name  of  person.    Occupation 


Patrick  Reagan. 
Davinn  rt.. 


Ebright   ... 

Firestfnf'  . 

2  or  S  olhcrs  .... 
P.  Hillclufr 

F.  Wilson 

S.  Martin 


Caiise  of  accident. 


Co.  employe.!  Walking  on  track,  intoxicated  ;  usual  sig- 
nals given  unheeded 

Citizeu.oi'cu- 

pai'nunk'n.  Walking  on  track  intoxicated 

C-'Uductor  ...I  Kxpress  tniin  thrown  from  track,  caused 

by  broken  rail 

Ornggist I  Same  cause 

Physician....;  "  


crapluye.l  Working  on  iiai-k  . 

I       of  caution 

:int-er i  Bridge  broke  di.w  i 


'k  1 


Character  of 
injury. 


Killed. 

Sh'lder  dislocated. 


Injured  in  neck. 
Broken  arm. 
Broken  Kg. 
Slightly  injured. 


54 


R.  R.  C. 
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State  of  Ohio,  Cminty  of  Knox,  ss. : 

G.  A.  Jones,  Receiver  of  the  Cleveland,  Mt.  Vernon  and  Delaware  Railroad  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  afTairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  G.  A.  Jones, 

[seal  of  r.  r.]  Receiver  Cleveland,  Mt.  Vernon  &  Delaware  R.  R.  Co. 

Subscribed  and  sworn  to  before  me  this  23d  day  of  September,  A.  D.  1881. 
[seal.]  Jos.  S.  Davis, 

Notary  Public  in  and  for  Knox  county,  0. 
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Name  of  road  :     Cleveland  and  Pittsburgh  Railroad. 

By  whom  operated :     Pennsylvania  Company. 

Name  of  person  making  this  report:  Geo.  A.  Ingersoll,  Treasurer  Cleveland 
and  Pittsburgh  Railroad  Company. 

General  oflBce  at  Cleveland,  O. 

Principal  office  in  Ohio  at  Cleveland,  O. 

Address  correspondence  relating  to  this  report  to  Geo.  A.  Ingersoll,  Secretary  and 
Treasurer,  Cleveland,  0. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Date  of  construction.  Miles 

1851,  Cleveland  to  Ravenna 38 

1852,  Ravenna  to  Hanover 38 

1853,  Hanover  to  Wellsville 25 

1853,  Bayard  to  Oneida 6 

1854,  Oneida  to  New  Philadelphia 25 

1856,  Wellsville  to  Rochester 23 

1856,  Yellow  Creek  to  Bellaire  43 

Total  .:...'. 198 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Name. 

Office. 

Address. 

Salary. 

J.  N.  McCuUough 

Pittsburgh,  Pa 

$5,000 
1,000 

Secretary  and  Treasurer ... 

Cleveland,  0 

DIRECTORS. 

J.  N.  McCullough. 

B.  F.  Jones 

Geo.  B.  Roberts  .. 

AVni.  Bucknell 

Frederick  Sturges 
S.  J.Tilden 


Residence. 


Pittsburgh,  Pa. 
Phila.,  Pa. 
New  York 


Name. 


Chas.  Lanier 

Frances  T.  Walker, 
E.  A.  Fergueson.... 

J.  V.  Painter 

Jas.  F.  Clark 

R.  P.  Ranney ;. 


Residence. 


New  York. 

Cincinnati,  0. 
Cleveland,  0. 
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CAPITAL  STOCK. 

Capital  stock  authorized  by  law — Amount,  common  shares  issued $11,233,400  00 

preferred  scrip      "        10,936  31 

Total §11,244,336  31 

Number  of  shares,  common 226,668 

Par  value  of  each $6000 

Increase  since  June  30,  1880 85  70 

Capital  stock  authorized  by  vote  of  Company — general $11,250,854  00 

Amount  subscribed 11,250,854  00 

Total  paid  in  capital  stock 11,244,336  31 

Increase  since  June  30,  1880 85  70 

Average  amount  paid  in  per  mile  of  single  main  track  (197.66  miles)...  56,887  26 

Proportion  of  same  for  Ohio  (182.73  miles)  10395,009  01 

Stockholders  residents  of  Ohio,  287. 

Amount  of  stock  held  by  them  June  30,  1881 40,365  00 

Agents  authorized  to  transfer  stock :    Farmers'  Loan  aiid  Trust  Co.,  N.  Y. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  75,851. 

FUNDED  DEBT. 


1.    Kind  of  bond 
or  obligations. 

2.    If  and  how 
secured. 

3.    Date  of 
issue. 

4.    When  due. 

.5.    Kate 
of  inter- 
est. 

6.    Amo\int 

of  authorized 

issue. 

7.    Amount 

actually 

issued. 

2nd  mort.  bonds.. 

Payment    pro- 
vided formort- 

Jan.    1, 1861 
Jan.   ],)S61 
Jmu.  1,181)1 

Jan.l,   1867 
Jan.  1,1873 

July      1, 1873 
May       1, 18.75 
Jan'y    1, 1892 

Nov.      1,1900 
Jan.      1, 1913 

7 
6 

7 

7 

8600,  00 

5,000  00 

1,104,843  63 

3d  mort.  bonds  ... 
4th  mort.  bonds... 

Havment     pro- 
vided for  mort- 
gage   

Payment     pro- 
vided for  raort- 

$1,200,000  00 

.1,000,000  00 
5,000,000  00 

Cons'dated    Pink- 
ing Fund  mort- 
gase  bonds    of 

Payment    pro- 
vided lor  mort- 

2,561,000  00 
1,473,000  00 

Construction  and 

85,144,343  63 

Average  amount  per  mile  of  single  main  track  (197,66  miles) $26,026  22 

Proportion  of  same  for  Ohio  (18273  miles)  4,755,771  18 

Increase  since  June  80,  1880- 67,000  00 

Amount  in  hands  of  trustees  of  sinking  fund  for  redemption 1.53,469  10 


COST  OF  ROAD  EQUIPMENT,  Etc. 

Total  expenditures  f'.r  construction $12,755,514  99 

Total  cost  of  railroad  equipment  owned  by  comp.'ny 3,551,151  90 

Average  amount  per  mite  (of  single  main  track,  197.60  miles) 17,965  00 

Proportion  for  Ohio  (182.73  miles) 3,282,919  87 
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OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   THAN    EARNINGS. 

From  lessee  in  accordance  with  terms  of  lease $1,223,116  B2 

PAYMENTS   OTHER   THAN    OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds $344,780  00 

Dividends,  rate  7  and  10  per  cent,  on  general  stock 786,891  48 

Last  dividend  declared  on  general  stock:     June  1,  1881. 

Bonds  of  company  canceled  (par  value,  $1,000) 13,000  00 

General  expenses  of  organization 9,530  35 

Expenditure  in  closing  up  business  prior  to  lease 715  51 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Capital  Stock $11,23.3,400  00 

Scrip  issues 10,936  31 

$11,244,336  31 

Second  mortgage  bonds 500  00 

Third  mortgage  bonds 5,000  00 

Fourth  mortgage  bonds $1,096,000  (0 

Fourth  mortgage  scrip 8,843  63 

1,104,843  63 

Mortgage  bonds  of  1900 $2,840,500  00 

Less  Sinking  Fund  279,.500  00 

2,561,000  00 

Construction  and  equipment  bonds $1,567,000  00 

Less  Sinking  Fund 94,000  00 

1,473,000  00 

Balance,  old  income  account 8,249  94 

Guaranteed  income  account,  balance  under  lease 539,393  61 

Due  and  unpaid  on  dividends  and  coupons 115,978  15 

Due  to  R.  R.  and  individuals 147,699  35 

Real  estate 4,260  40 

$17,204,261  39 

ASSETS. 

Construction  account $12,755,514  99 

Equipment 3,375,744  31 

Machinery  and  tools 102,024  14 

Personal  property 50,112  97 

Telegraph  line  23,270  48 

Cash  in  hands  of  Treasurer  and  at  New  York  agency 328,087  03 

Stock  and  bonds  of  R.  R.  Co 82,500  00 
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Due  from  R.  K.  and  individuals 222,866  99 

Material  account  Pennsylvania  R.  R.  Co.,  lessee 261,210  66 

Betterment  account  Pennsylvania  R.  R.  Co  ,  lessee -      2,929  82 

$17,204,261  39 


State  of  Ohio,  county  of  Cuyahoga,  ss. : 

G.  A.  Ingersoll,  Secretary  and  Treasurer  of  the  Cleveland  and  Pittsburgh  Rail- 
road Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement 
of  the  condition  and  affairs  of  said  company,  on  the  30th  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  G.  A.  Ingersoll, 

[seal  of  e.  e.]  Secretary  and  Treasurer. 

Subscribed  and  sworn  to  before  me,  this  27th  day  of  August,  A.  D.  1881. 

L.  P.  Cake, 
[seal.]  Notary  Public. 


PENNSYLVANIA    COMPANY    OPERATING    CLEVELAND    AND 
PITTSBURGH  RAILROAD. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Address. 


Salary. 


G.  B.Roberts 

J.  N.  McCullough 

Win.  Thaw 

Thos.  D.  Messier... 

S.  B.  Liggett 

W.  H.  IJarnes 

Jas.  Instan 

D.  W.  Caldwell.... 

R.  F.  Smith  

John  Thomas  

r.  Slataper 

E.  A.  Ford  

Wm.  Stewart 

J.  N.  McCullough. 

Wm.  Thaw 

Thos  D.  Messier.. 

W.  H.  Barnes 

Jno.  P.  Green 


President  

1st  Vice  President 

2d  "  

3d  Vice  Pres.  and  Compt'r 

Secretary  

Treasurer  

Auditor 

General  Manager 

Asst.  General  Manager  

Superintendent 

Chief  Engineer 

Gen.  Pass'ger&  Freight  Agt 
General  Freight  Agent 

1  r 

I 
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Philadelphia,  Pa.. 
Pittsburgh 


Cleveland,  O.... 
Pittsburgh,  Pa 
Cleveland,  O.... 

Pittsburgh,  Pa 


DIRECTORS. 


G.  B.  Roberts 

Wistar  Morris 

S.  M.  Felton 

Heury  M.  Phillips 

J.  P.  Wetherell 

A.  J.  Cassatt 

J.  N.  DuBarry 


Philadelphia. 


Jno.  P.  Green 

H.  H.  Hou.sten  ... 
J.  N.  McCullough 

Wm.  Thaw 

Thos.  D.  Messier.. 
W.  H.  Barnes  


Philadelphia. 
Pittsburgh. 


CHARACTERISTICS,  Etc. 

LINE   IK   OPERATION. 

Length. 

Single  main  track,  Cleveland,  O.,  to  Yellow  Creek,  0 97.67  miles. 

Bellaire,  O.,  to  Rochester,  Pa 68.97     " 

Bayard,  O.,  to  New  Philadelphia,  0 31.02     " 

Total  single  main  track 197.66  miles.    182.73  miles. 


In  Ohio. 
97.67  miles. 
54.04       " 
31.02       " 
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Double  track,  Cleveland  to  Cleveland  Mach.  shops..     1.48 
Yellow  Creek  to  Wellsville  "     ..    2.10 

3.52     "  3.52 

Aggregate  of  sidings  and  other  tracks 62.97     "  54.01 


Total  length  laid  with  rail  computed  as  single  track...  264.15  miles.    240.26  miles. 

Laid  with  steel  rail 138.45     "         123.52      " 

Length  in  Ohio,  distributed  as  follows : 


County. 

i 

a 
'3 

« 

3 

3 
O 
P 

'■B 

16.58 
12.06 
22.04 
.90 
9.93 
44.87 
11.49 
15.08 
39.38 
10.45 

].42 

21.61 
2.10 
4.69 

39.56 

1416 

26  73 

.90 

Stark 

2.88 
12.68 
.58 
1.84 
4.85 
2.78 

12  81 

1.64 

5919 

Carroll  

12.07 

16  92 

.46 

44  69 

Belmont , 

13.23 

Total  

182.73 
123.52 

3.52 

54.01 

240.26 

LINE   OPERATED   UNDER    LEASE — EMBR.A.CED   IN   THIS   REPORT. 

Length.  In  Ohio. 

Cleveland  and  Pittsburgh  Railway 197.66  miles.  182.73  miles. 

P.,  Ft.  AV.  and  C.  Railway,  joint  use  of 25.64     "  


Tctsl  single  track 223.30  miles.     182.73  miles. 

Double  track 3..52     "  3.52     " 

Sidings  and  other  tracks 62.97     "  54.01      " 


Total 289.79  miles.    240.26  miles 


GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge 4  feet  9  in. 

Grade — Maximum,  per  mile 50  feet. 

Longest  maximum 24,900    " 

Aggregate  length  of  maximi 24,900    " 

Curvature — Shortest  radii 1,206    " 

Aggregate  length  of  shortest  radius 31,300    "    ■ 

Aggregate  length  of  all  radii  271,972    " 

Aggregate  length  of  tangent 181.22  miles. 
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Rail — Iron — On  road   116.19  miles. 

Average  weight  per  yard 60  lbs. 

Steel— On  road 138.45  miles. 

Average  weight  per  yard  60  lbs. 

Ties — Average  number  permile 3,000 

Number  laid  during  the  year 84,120 

Ballasted— On  whole  line 197.66  miles. 

In  Ohio 182.73       " 

With  slag,  cinders,  stone  and  gravel. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges— Wood,  5.5  ;  greatest  age,  13  years  ;  aggregate  length..  3,918  feet. 

Iron,  22;  "  14  "  "  ..  1,525     " 

Stone  arch,  37;  "  30  "  "  ..2,689    " 

Total 8,132    " 

Trestles — 5;   greatest  age,  10  years;  greatest  height,  30  ft. ;  greatest  length,  409  feet; 
aggregate  length,  772  feet. 
Length  of  shortest  span  of  truss,  17  feet ;  of  longest,  160. 
Greatest  .space  between  cross  ties  upon  bridges  and  trestles,  24  inches; 

length  of  ties,  8  feet  9  inches. 
Number  of  track  stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?     Nearly  all. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?     From  one  to  four  times  per  month. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
Tunnels,  brick  1 ;  length,  1,010  feet. 

FENCING — AVERAGE   AND    AGGREGATE   COST. 


Whole  Line. 

In  Ohio 

308 

278 

70 

Number  miles  fencing,  computed  as  single  line 

Length  of  road  unfenced,  and  the  reason  therefor. 
Through  towns  not  requiring  fencing. 


CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 
N.  Y.,  P.  &  0.  (Mahoning  Division)  Railroad,  at  1  mile  west  of  Newburgh. 
N.  Y.,  P.  &  0.  (Main  Line)  Railroad  at  31  miles  west  of  Ravenna. 
Connotton  Valley  Railroad  at  Minerva  and  Oneida. 
P.,  Ft.  AV.  &  C.  Rdlway  at  Alliance. 
T.,  V.  &  W.  Railroad  at  Bridgeport. 
L.  S.  &  M.  S.,  and  C,  C,  C.  &  I.  Railroad  at  Cleveland  yard. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State, 
and  where? 
Connotton  Valley  Railroad  at  4  miles  east  of  Hudson. 
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P.,  C.  &  St.  L  Eailroad  at  1  mile  east  of  Steubenville. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  286. 

Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  9. 
Number  of  crossings  of  highways  over  railroad,  3. 

"  "  under  railroad,  17. 

Number  of  highway  bridges  18  feet  above  track,  2. 
Number  of  highway  bridges  less  than  18  feet  above  track,  none. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated  277;  in  Ohio,  181 

Miles  of  same  owned  by  railroad  company,  jointly  with  W.  U.  Tel. 

Company 277;        "         181 

STATIONS. 

Passenger  and  freight 60;  in  Ohio,  46 

Number  with  telegraph  comunication 43;        "  31 

Number  of  same  operated  by  railroad  company 5;        "  4 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    No. 

ROLLING    STOCK. 


Average  weight,  lbs 60,000 

"     28,000 

"      32,000 


Locomotives 97 

Express  and  baggage  cars 22 

Passenger  cars 43 

Parlor  and  sleeping  cars 4 

Caboose 46 

Freight  cars 3,220 

Other  cars 84 

Above  includes  not  owned  by  company  reporting. 


18,000 
16,000 
20,000 


Parlor  and  sleeping  cars  4 ;  owned  by  Pullman  Palace  Car  Company. 

Number  of  locomotives  equipped  with  train  brakes,  20. 

Kind  of  brake :     Westinghouse  air  brake. 

Number  of  cars  equipped  with  train  brakes,  62. 

Kind :     Westinghouse  air  brake. 

Number  of  passenger  cars  with  "Miller  Platform,"  none. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  intiains: 
By  use  of  compression  buffers  and  raised  platform  on  level  with  car  floor,  and 
running  close  together,  and  used  in  connection  with  Janney's  coupling. 
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State  methods  of  heating  cars  used  for  the  transportation  of  passengers ;  28  cars 
with  Bissel  &  Co.  safety  heaters ; '  1  car  with  Winslow  safety  heaters ;  4  cars  with 
Jas.  Spear  safety  heaters;  2  cars  with  Dipps  safety  heaters ;  all  other  cars  heated 
by  bituminous  coal  stoves.  * 

Means  of  lighting  same :     Candles. 

SPEED    OF    THAINS. 

Express  passenger,  average  rate,  including  stops 28  miles  per  hour. 

Mail  and  accommodation,  "  20  " 

Freight  trains,  "  10  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 69 

Engineers 86 

Baggagemen 20 

Flagmen,  switch-tenders  and  watchmen 80 

Laborers 200 

Clerks 90 

Train  dispatchers 17 

Firemen 85 

Wipers 42 

Mechanics   295          ' 

Conductors 75 

Brakemen 130 

Station  agents 56 

Section  men 420 

Other  employes 46 

Total  number  employed  by  company  in  operatingline 1,712 

Proportion  for  Ohio 1,562 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :  Adams  Express  Company,  and  Union  Express 
Company. 

Terms  :  $40,000  per  annum.     Accommodations  on  regular  passenger  trains  furnished. 

Special  freight  and  transportation  lines  :     Union  line,  owned  and  operated  by  Pa.Co. 

Terms  as  to  rates  (use  of  track,  machinery,  repair  of  cars,)  etc.,  with  each  ;  Trans- 
acts its  business  at  current  rates,  paying  all  expenses  of  obtaining  freight,  and 
keeping  accounts  of  forwarding  and  delivery  thereof,  for  which  they  receive 
a  commission  of  5  per  cent,  on  east  bound,  and  10  per  cent,  on  west  bound 
freight,  carried  in  their  own  cars,  for  which  they  receive  customary  mileage. 


860  annttal    sepobt. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


Locomotives 


C  Pa.ssenger  . 

(,  Freight 

Passenger . 


Box.,.. 
Stock.. 
Coal.... 
Flat... 
Iron... 
Steel  .. 


Joint  fastenings.. 


Average 
life  in 
years. 


Equipment  and  superstructure. 


Frogs. 
Ties  ., 


f  Oak 

1  Cedar 

[■  Wooden.. 

I    Iron 

I    Trestles.. 

I 

I,  Piling.... 


Telegraph  poles- 


f  Cedi  r.. 
(  Other.. 


RATES  OF  TRANSPORTATION. 

PASSENGERS. 
Fare  charged  per  mile  :  Highest. 

For  distances  less  than  8  miles Cli. 

over  8  miles — First  class 3.75 

emigrant 1 

Amount  charged  in  addition  to  regular  fares,  in 
sleeping  or  other  cars  run  on  your  road  :  For 
seat,  75  cents  ;  berth,  $1.50 

PKEIGHT. 

Rate  per  100  lbs.  per  mile  when  freight  weighs  less 
than  a  ton : 

First  class 1 

Second  class .75 

Third  class 63 

Fourth  class 50 

Fifth  class 38 

Rate  per  ton  per  mile  on  freight  carried  less  than  30 
miles :  ■ 

First  class 20 

Second  class 15 

Third  class 12.60 

Fourth  class 10 

Fifth  class 7.50 

Rate  per  ton  per  mile  on  freight  carried  more  than 
30  miles : 

First  class 7.60 

Second  class 6.40 

Third  class 5.60 

Fourth  class 4.40 

Fifth  class 3.80 


Lowest.        Average. 
3.32  CIS.  1  2.6  cts.  per 
2.77        \  mi.for.aU 
75        J   cls's  for  yr 


.25 
.20 
.15 
.13 
.10 


8.40 
6.80 
6.20 
5.40 
4.60 


4 
3 
2.50 

2 


1  For  all 
I  classes  for 
I-  yr.  .60  cts. 
I  per  100 lbs 
I    per  mile. 


1 

I  1.21cts.per 

)-  ton     per 
I    mile. 


I  1.21  ctB.per 
I-  ton     per 
mile. 
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Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 4 

carried  less  than  ten  miles 10 

I'ig  iron — Carried  ten  miles  or  more 7.50 

carried  less  than  ten  miles 7.50 

Limestone — Carried  ten  miles  or  more 5 

carried  less  than  ten  miles 5 

Iron  ore — Carried  ten  miles  or  more 5 

carried  less  than  ten  miles 10 

Undressed  stone  or  lumber — Carried  ten  miles 

or  more 3.80 

Undressed  stone  or  lumber — Carried   less    than 

ten  miles 7.50 

No  charge  made  for  loading  or  unloading. 


1 
5 
1.33 

4.60 
1.69 
5 
.90 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  rebuilt  in  Ohio,  as  follows  : 


Location  or  how  designated. 

Construction. 

Material. 

Length — feet. 

No.  Hi,  T%  mile  west  Earlville  ... 
22,  li%    "         "      Moultrie... 

29 

27,  ^\     "      east  Bayard 

30,  T5     "         "       Millport... 

a 

11 

65 

11 

11 

11 

Wood.....!!!...!.. 

139,  yV     "         "     Magnolia... 

28 

Trestles  built  in  Ohio,  1 ;    length,  146  feet. 

Length  filled  and  converted  into  embankment,  118  feet. 

Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod  $1.04),  6. 

Ballasting — Miles  of  main  track  ballasted,  21.33;  in  Ohio,  17.10. 

Rail  laid — Steel,  60  lbs.  per  j'ard— miles  of  track,  18.23 ;  in  Ohio,  17.21. 

Train  mileage — Passenger 547,333 

Freight  and  mixed 1,746,426 

Construction 69,324 

Tital 2,363,083 

Car  mileage — Passenger 1,252,908 

Express  and  baggage 757,490 

Freight— loaded 16,678,0.53 

Freight— empty 5,851,158 

Caboose 1,144,998 

Construction  and  other 703,842 

Total 26,J88,449 

Fuel  consumed — Wood,  5,761  cords ;  coal,  59,.o38  tons.    Total  cost $69,7U6  27 

Losses,  etc.,  paid — On  goods  and  baggage  1,108  72 
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For  injuries  in  Ohio,  fatal  and  non-fatal : 

To  passengers $2,011  50 

To  employes 2,973  02 

To  others 1,650  75 


Total 6,635  27 

For  animals  killed  in  Ohio  : 

Horses 24-. 

Cattle 61 

Sheep 62       ^2,896  14 

Hogs 18  J 

TRANSPOKTATION. 

rs — Number  carried,  local  797,232 

through : 39,204 


Total  836,436 

Average  number  carried  in  each  car  per  trip 22.88 

Average  number  of  miles  traveled  by  each 22 

Total  mileage,  or  number  carried  one  mile 18,383,758 

Average  amount  received  for  each  57  cents. 

Average  amount  per  mile  received  for  each 02.60  " 

Freight— Tons  carried,  local 1,502,031 

through  693,359 


Total 2,195,390 

Average  tons  in  each  loaded  car  per  trip 7.50 

Average  tons  in  each  loaded  car  per  mile 11..58 

Total  movement,  or  tons  carried  one  mile  193,1.50,560 

Average  amount  received  for  each  ton 107  cents. 

Average  amount  per  »/ii7«  received  for  each  ton ^^t%\    " 

Average  cost  per  ton  freight  per  mile ^^n^   " 

Average  amount  received  for  each  ton  through  freight 1.49     " 

Average  amount  received  for  each  ton  local  freight 88     " 

Average  cost  each  ton  through  freight .52     " 

Average  cost  each  ton  local  freight 52     " 

Articles  transported  ;  Tons.  Per  cent. 

Coal 1,053,079  47.97 

Stone,  lime,  sand,  etc 93,683  4.27 

Petroleum  55,810  2.54 

Ores 335,222  15.27 

Pig  and  bloom  iron 93,871  4.28 

Manufactured  iron  65,672  2.98 

Lumber  and  other  forest  products. 89,174  4.06 

Grain,  flour,  and  other  agricultural  products 65,015  2.97 

Live  stock 18,925  .86 

Animal  products 11,253  .51 
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Manufactures,  including  agricultural  implements  ...       197,l.o3  8.98 

Merchandise 68,738  3.13 

Miscellaneous 47,795  2.18 

Total  tonnage  yielding  revenue..... 2,195,390  100. 

Supplies  for  company's  use 77,874 

EARNINGS,  OPERATING  EXPENSES,  Etc.,   FOR  YEAR   ENDING   JUNE  30. 


Passenger  transportation — local  $369,825  28 

through .■ 108,.564  37 

Total  $478,389  65 

Freight  transportation— local 11,322,812  47 

through  1,020,729  .56 


Total 2,343,-542  03 

Mail  service 27,875  11 

Express  service  39,999  96 

Other  sources 304,660  15 

Total  earnings  of  line  operated  included  in  this  report $3,194,466  90 

OPERATING    EXPENSES. 

Maintenance  of  way  and  structures $324,213  36 

Maintenance  of  cars , 174,879  08 

Motive  power 397,880  91 

Conducting  transportation  482,574  27 

General  expenses: 

Taxes  in  Ohio 68,351  43 

Pennsylvania  3,826  85 

Salaries 5,733  97 

Other  general  expenses  of  operating 31,551  .59 


Total  operating  expenses,  being  46.61  per  cent  of  earnings $1,489,011  46 

Net  earnings  of  223.30  miles  operated 1,705,455  44 

Rentals  paid  : 

C.  &  P.  R.  R.  payments  under  lease $1,223,116  52 

P.  H.  W.  &  C.  R'y,  joint  use  of  track 85,000  00 

."  "         interest  on  improvements  17,782  46 


Total 1,325,898  98 

Net  income  over  operating  expenses  and  rents  paid 379,556  46 

Per  mile  of  earnings,  $14,305.71  ;  proportion  for  Ohio  (182.73  miles) 2,614,082  89 

"  operating  expenses,  $6,668.21 ;  proportion  for  Ohio 1,218,482  01 

„  net  earnings,  $7,637.50 ;  proportion  for  Ohio 1,39,5,600  38 
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SUMMARY  OF  ACCIDENTS. 

PERSONS    KILLED — CAUSES. 

Passengers — Getting  on  or  off  engine  or  train  in  motion 1 

Employes — Eun  over  in  yards,  on  sidings,  or  in  switching..... 1 

Struck  by  bridge,  chute  or  other  obstruction 1 

Engine  or  train  leaving  or  thrown  from  track 1 

Coupling,  or  crushed  between  cars  and  engine 1 

Catching  foot  in  frog  or  between  rails — run  over 2 

Others — Getting  on  or  off  engine  or  train  in  motion  1 

Falling  or  thrown  from  engine  or  train  1 

Riding  or  driving  across  track 4 

Lying,  walking,  falling,  or  being  on  track  4 

Total 17 

PERSONS   INJURED — CAUSES. 

Employes — Getting  on  or  off  engine  or  train  in  motion 2 

Struck  by  bridge,  chute,  or  other  obstruction -. 1 

Coupling,  or  caught  between  cars  and  engine  20 

Falling  or  thrown  from  engine  or  train  3 

Collisions 1 

Run  over  in  yards,  on  siding,  or  switching 2 

Run  over,  catching  foot  in  frog  or  between  rails 1 

Engine  or  train  leaving  or  thrown  from  track 1 

Breaking  of  brake  rod,  chain  or  wheel  in  setting 2 

Others — Getting  on  or  off  engine  or  train  in  motion 3 

Driving  or  riding  across  track 2 

Coupling,  or  caught  between  cars  and  engine 3 

Lying,  walking,  falling,  or  being  on  track 3 

Run  over  in  yards,  on  siding  or  switching  1 

Total 45 

RECAPITULATIO.V. 

Killed — Passengers — from  misconduct  or  want  of  caution  1 

Employes — from  causes  beyond  their  control 6 

Others — stealing  rides 2 

trespassing,  on  track,  etc 8 

Total  killed 17 

liijured — Employes — from  causes  beyond  their  control 13 

misconduct  or  want  nf  caution 20 

Others — stealing  rides 5 

trespassing  on  track,  etc 7 

Total  injured 45 
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Date. 

Place.  ' 

Character 
of  train. 

Cause  of  accident. 

Effect  of  accident. 

18B0. 

Freight,  2d  and 
3d  sections 

Freiglit,  1st  and 
2d  sections 

Freight  and  hill 

Using   steam    too  long 
and  running  carelessly 

1881. 

Rear  collision,  and  damage 
to  engine  and  two  cars. 

Rear  collision ;  engine  and 
three  cars  damaged. 

Kensington 

28 

Misunderstan'g  of  train 

Local  freight 

Both  engines  and  seven  cars 

damaged. 
Derailment,  and  nine  cars 

damaged. 

Feb       7 

March  7 

Betw'n  Summitville 
and  Salineville 

Train  stalling  was   cut 
In  two 

damaged. 

May      7 
26 

Rear  collision ;  engine  and 
one  car  damaged. 

Derailm't ;  engine  damag'd, 
tender  demol'd,  and  four 
cars  damaged  ;  engineer 
liilled.  and  fireman  iuj'd. 

Cleveland  shop 

Passenger   and 

Misunderstand'g  signals 
Engine  brolte  loose 

and  one  damaged. 

Collision ;    both   engines 
damaged. 

Id 

Freight,  2d  and 
3d  sections 

Hear  collision  ;  engine  and 
caboose  damaged. 

SUMMARY  OF  TRAIN  ACCIDENTS. 
Number : 

Accidents  causing  derailment  of  trains 4 

Collisions — butting 2 

rear 4 

Total  accidents  10 

Causes  of  accidents  effecting  derailment  of  trains  : 

Broken  truck 1 

Broken  wheel 1 

Malicious  obstruction 1 

Unexplained 1 

Total 4 

Causes  of  collisions : 

Fog 1 

Orders — absence  of,  mistake  in,  neglect  or  disobedience  to 2 

Running  carelessly  1 

Runaway  engine 1 

Train  breaking  in  two 1 

Total 6 
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Total  derailments 4 

Total  collisions  6 

Total  accidents 10 


State  of  Pennsylvania,  County  of  Allegheny,  ss.  ; 

Thos.  D.  Messier,  Third  Vice  President  of  the  Pennsylvania  Company,  operating 
Cleveland  and  Pittsburgh  Railroad,  being  duly  sworn,  deposes  and  says  that  he 
caused  the  foregoing  statements  to  be  prepared  by  the  proper  officers  and  agents  of 
this  company,  and,  having  carefully  examined  the  same,  declares  them  to  be  a  true 
full,  and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the 
thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 
(Signed)  Thos.  D.  Me.sslbr, 

[seal  of  e.  k.]  "  Tliird  Vice  President. 

Subscribed  and  sworn  to  before  me,  this  19th  day  of  September,  A.  D.  1881. 

Fkank  Sbmple, 
[seal.]  Notary  Public. 


CLEVELAND,  TUSCARAWAS  VALLEY  AND  WHEELING  RAIL- 
WAY COMPANY. 


Name  of  road  :    Cleveland,  Tuscarawas  Valley  and  AVheeling  Railway  Company. 

By  whom  owned  :     Cleveland,  Tuscarawas  Valley  and  Wheeling  Railway  Com- 
pany. 

By  whom  operated  :     Cleveland,   Tuscarawas   Valley   and   Wheeling   Railway 
Company. 

By  what  authority :     Laws  of  Ohio. 

Name  of  company   making  this  report :     Cleveland,   Tuscarawas   Valley  and 
Wheeling  Railway  Company. 

General  office  at  Cleveland,  O. 

Principal  office  in  Ohio  at  Grafton,  O. 

Address  correspondence  relating  to  this  report  to  W.  H.  I'ark,  Auditor,  at  Cleve- 
land, O. 

.     HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
No  change  from^  former  reports. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Office. 


S.  Chamberlain. 
W.  S  Streator  ... 
C.  L.  Cutter 

W.  H.  Park  '.'.'.'.'.'. 
Oscar  Townsend 
Wm.  H.  Grout... 

S.  Chamberlain. 
W.  S.  Streator  ... 

Amasa  Stone 

R.  P.  Myers 

Jas.  Mason 


President 

Vice  President 

Secretary  

Treasurer 

Auditor  

General  Manager 

General  Freight  Agent 

General  Ticket  Agent 

1  ( 

Executive  Committee,  -j 

I- 
I 


Cleveland,  O. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cleveland,  0 

H.  B   Perkins 

Warren,  0. 

W.  S.  Streator 

E  P  Rhodes 

Bridgeport,  0. 

W  W.  HoUoway 

R.  P.  Myers 
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CAPITAL  STOCK. 

CAPITAL  STOCK   AUTHORIZED   BY   LAW. 

Amount— common $3,000,000  00 

preferred  4,180,000  00 


$7,180,000  00 


Number  of  shares — common  .. 
preferred . 

Par  value  of  each — common.... 
preferred  . 


60,000 
83,600 


143,600 

$50  00 

50  00 


CAPITAL   STOCK   AUTHORIZED    BY   VOTE  OF   COMPANY. 

Amount— common  $3,000,000  00 

preferred  4,180,000  00 


$7,180,000  00 

Amount  subscribed — common .' 1,290,150  00 

Total  paid  in  capital  stock — common 1,205,950  00 

Increase  since  June  30, 1880 — common 8,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (158.5  miles) 7,608  52 

Proportion  of  same  for  Ohio  (158.5  miles),  all. 

CAPITAL  STOCK   ISSUED,   AND   ON  WHAT   ACCOUNTj  AS  FOLLOWS : 


On  what  account. 

No.  shares. 

Amount  of 
common. 

For  subscription  paid  in  municipal,  county  or  town  bonds.. 

24,119 

$1,205,950 

Total                 

24,119 

$1,205,950 

Stockholders,  residents  of  Ohio,  502. 

Amount  of  stock  held  by  them  June  30,  1881,  $795,550. 

FUNDED  DEBT. 


1.  Kind  of 
bond  or  obli- 
gations. 

2.  IJ  and  how  secured. 

3.  Date  of 

issue. 

4.  When  due. 

■ol 

6.  Amount  of 

authorized 

issue. 

7.  Amount 
actually  issued. 

1st  mortgage.. 

2nd  and    3rd 
mortgage  ... 

2nd  and    3rd 
mortgage, 

L.  S.  &  T.  V.  R'y  Co... 

E.  &  B.  R.  R'y  Co 

C.  T.  &  V^'.  R'y  Co_ 

Oct.    1,1871 
May   1,1872 
Oct.    1, 1878 

April  1, 1877 

Oct.    1,1901 
May  1,  1892 
Oct.   1,1898 

July  1,1907 

7 
7 
7 

7 

$2,000,000  00 
180.000  00 
700,000  00 

2,000,000  00 

$2,000,000  00 
180,000  00 
700,000  00 

1,330,000  00 
8,079  03 

84,218,079  03 

Average  amount  per  mile  of  single  main  track  (158.50  miles) 
Proportion  of  same  for  Ohio,  all. 


$26,612  48 
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OTHER    INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $315,522  36 

All  other  debts,  current  credit  balances,  etc 551,731  98 

Total  unfunded  debt 867,254  34 

Cash  securities,  debit  balances,  etc.,  available  to  payment       "182,473  43 

Net  unfunded  debt 1684,780  91 

Average  amount  per  mile  of  single  main  track,  158.5 $4,320  38 

Proportion  of  same  for  Ohio,  all. 

Increase  since  June  30,  1880 86,543  20 

Total  net  debt  liHbilities 4,902,859  94 

Average  amount  per  mile  of  single  main  track 30,932  87 

Proportion  of  same  for  Ohio,  all. 

Total  of  paid  in  stock  and  debt 6,108,809  94 

Total  average  amount  per  mile 38,541  39 

Proportion  of  same  for  Ohio,  all. 

COST  OF  EOAD  EQUIPMENT,  Etc. 


Construction  account. 


Eight  of  way 

Civil  engineering 

Grading  and  masonry  

Bridges,  trestles  and  culverts 

Timber  and  ties 

Superstructure 

Iron  rails,  chairs  and  spikes 

Fencing 

Passenger  and  freight  stations 

Engine  and  car  houses 

Machine  sliops,  machinery  and  fixtures... 

Other  buildings  and  fi.\tures 

Telegraph  

Real  estate 

Interest  and  discount 

Contingent  expenses 

Tunnels  

Ballasting 

Siding,  branches  and  track  laying 

Gravel  and  hand  cars 

Total  expenditures  for  construction 


$48,555  31 

22,706  84 

305,208  89 

201,499  19 

78,551  04 

1,960  21 

320,400  78 

2,434  88 

9,710  77 

422  53 

6  75 

8,410  48 

1,940  07 

34,103  24 

22,996  57 

27,946  68 

79,644  16 

63,168  18 

43,411  06 

1,872  32 


SI, 274,949  95 


QJ    ce    d 

b  ®  a 

~    1)    MOO 


470  72 


8,661  66 

38  47 

299  16 

195  00 

19,507  59 

5,790  24 

113  20 

29  25 

1,526  35 

286  62 


4,634  29 
386  14 


7,940  76 
12,328  74 


$62,235  77 


0  3 

QJ    CO  00 

„  ?-ao 
.S3" 


$48,632  89 

23,177  .56 

305,208  89 

210,160  85 

78,589  51 

2,259  37 

320,595  78 

21,942  47 

15,501  01 

535  73 

86  00 

9,936  83 

2,226  69 

34,103  24 

27,630  86 

28,282  82 

79,644  16 

71,108  94 

55,739  80 

1,872  82 


$1,337,185  72 


ROAD    ACQUIRED   BY   PURCHASE. 

At  judicial  sale  January  26,  1875,  purcha.sed  for $4,375,718  15 

Subsequent  expenditures  for  construction 1.54,307  7 

Total  expended  for  construction  and  purchase 5,867,211  60 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

158.5  miles)  , 37,017  11 
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Proportion  of  same  for  Ohio,  all. 

Costof  equipment  owned  by  company • $315,118  96 

Locomotives,  first-class  passenger  cars,  second-class  passenger  care,  box  freight 
cars,  platform  cars,  baggage  cars,  mail  and  express  cars,  sleeping  cars,  section  cars, 
hand-cars,  snow-plows,  caboose  cars,  Directors  and  Superintendent's  cars,  pay-cars, 
dump-cars,  track-laying  cars,  wrecking  cars — charged  as  an  entirety  to  equipment 
and  no1?  classified. 
All  other  rolling  stock,  tools,  machinery,  etc $6,423  16 

Total  cost  of  railroad  equipment  owned  by  company 321,542  12 

Additions  within  the  year  ending  June  30,  1881 146,026  47 

Average  amount  per  mile  (of  single  main  track  158.5  miles) 921  30 

Total  for  road  and  equipment 6,188,753  72 

Total  average  amount  per  mile  (of  single  main  track,  1.58.5  miles) 39,045  76 

Proportion  of  same  for  Ohio :     All. 

LINB  IN  OPERATION. 

Length.       In  Ohio. 
Single  main  track,  Lorain,  Ohio,  to  West  Wheeling,  Ohio 158.50  same. 

Total  single  main  track 158.50  same. 

Aggregate  of  sidings  and  other  tracks 45.31  " 

Total  length  laid  with  rail  computed  as  single  track 203.81  same. 

Laid  with  steel  rail 92.00  " 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

22.67 
17.81 
12.75 
.92 
24.49 
30.94 
15.01 
33.91 

158.50 

92.00 

9.39 
3.41 
6.43 
.35 
11.75 
8.08 
1.00 
4.90 

32  06 

21  22 

19  18 

1  27 

Stark 

36  24 

39  02 

16  01 

38  81 

Totals 

45.31 

203  81 

GAUGE,  GHADB,  RAILS,  ETC. 

Gauge 1  feet  8J  in. 

Grade — Maximum  per  mile — about 50  feet. 

Longest  maximum         "      15,840  feet. 

Aggregate  length  of  maximum — about 31,680  feet. 

Rail — Iron — On  road 665  miles. 

Average  weight  per  yard 56  lbs. 
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Steel— On  road 92  miles. 

Average  weight  per  yard  56  lbs. 

Ties — Average  number  per  mile 2,640 

Number  Uiid  during  the  year 34,571 

Ballasted — On  whole  line  158.5  miles. 

In  Ohio All. 

With  gravel. 

BRIDGES,   TRESTLES,  ETC,   IN   OHIO. 

Bridges — Wood,  30 ;  greatest  age,  9  years ;  aggregate  length 1,617  feet. 

Combination,  33;  greatest  age,  2  years;  aggregate  length 3,547    " 

Total 5,164  feet. 

Trestles — 153  ;  greatest  age,  9  years ;  greatest  height,  60  feet ;  greatest  length,  686  ft. ; 
aggregate  length,  17,827  feet. 

Length  of  shortest  span  of  truss,  30  ft. ;  of  longest,  180  ft. ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  20  ft. 

Greatest  space  between  cross  ties  upon   bridges  and  trestles,   9  inches; 
length  of  ties,  8  feet  and  6  inches. 

Number  of  track  stringers,  2  to  6. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often?    Annually,  and  as  often  as   Superintendent  of  Bridges  may 
deem  necessary. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 
Tunnels — Wood,  4 ;  aggregate  length,  2,653. 

FENCING — AVBKAGE  AND    AGGREGATE   COST. 

W'hole  Line.         In  Ohio. 

Number  miles  fencing,  computed  as  single  line 300 

Kind  of  fencing,  as  follows: 

Post  and  board  (average  cost  perrod  $1.00) 192 

Wire  (average  cost  per  rod,  75  cts.) 108 

Average  cost  of  fencing,  $87,360. 

Average  cost  of  same  per  rod,  91  cts. 

Length   of  road  unfenced,  and   the  reason   therefor  through 

towns  and  villages 8         All. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Lake  Shore  and  Michigan  Southern  R'y  at  Elyria,  0. 
Cleve.,  Col.,  Cin.  &  Indianapolis  R'y  at  Grafton,  O. 
New  York,  Pennsylvania  &  Ohio  E.  R.  at  Russell,  O. 
Cleveland,  Mt.  Yernon  &  Columbus  R.  R.  at  Warwick,  O. 
Pittsburgh,  Ft.  Wayne  &  Chicago  R'y  at  Massillon,  0. 
Cleveland  &  Marietta  E.  R.  at  Canal  Dover,  O. 
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Pittsburgh,  Cincinnati  &  St.  Louis  E'y  at  Uhrichsville,  0. 

Cleveland  &  Pittsburgh  R.  R.  at  Bridgeport,  O. 
Number  of  crossings  of  highways  at  grade,  130. 
Number  of  highway  bridges  18  feet  above  track,  2. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS   AND  TELEGRAPH. 

TELEGRAPH  LINE. 

Miles  on  line  of  road  operated  158.5;  in  Ohio 158.5 

Miles  of  same  owned  by  railroad  company  and  W.  U.  Tel- 
egraph Co.,  jointly 158.5;        "       158.5 


Passenger  and  freight 35;  in  Ohio ,       35 

Number  with  telegraph  communication  24;        "       24 

Number  of  same  operated  by  railroad  company  35;        "       35 

Is  pay  received  for  messages  sent  over  line  owned  by 
railroad  company  ?    No. 

ROLLING  STOCK. 

Locomotives 32;  average  weight — lbs 120,750 

Express  and  baggage  cars 5;                                       30,000, 

Passenger  cars 12;         ,                             38,000 

Pay  car 1;                                         38,000 

Freight  cars 1,857;                                       16,500 

Other  cars 17;                                      20,000 

Above  includes  not  owned  by  company  reporting. 

Locomotives 10;  owned  by  R.  E.  Equipment  Company  (leased). 

Express  and  baggage  cars 2;        "  Oliver  Adams,  Agent,  " 


Gondola  cars 700;        "  "  "  " 

"  500;        "  R.  R.  Equipment  Company        " 

Freight  cars 100;        "  Erie  Car  Works  " 

Terms  of  service  :     Monthly  installments. 

Number  of  locomotives  equipped  with  train  brakes,  9. 

Kind  of  brake:  Westinghouse  Automatic,  8,  and  American  Steam  Brake,  1. 

Number  of  cars  equipped  with  train  brakes,  18. 

Kind :  Westinghouse  Automatic. 

Number  of  passenger  cars  with  "  Miller  Platform  ",  13. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Miller  Platform. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers:     Bissell 

Safety  Car  Stove. 
Means  of  lighting  same :     Mineral  seal  oil,  300°. 
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SPEED   OP   TRAINS. 

Express  passenger,  average  rate,  including  stops 27  miles  per  hour. 

Mail  and  accommodation 25 

Freight  trains 12 

EMPLOYES. 

General  Manager 1 

Telegraph  operators 18 

Engineers 25 

Baggagemen 5 

Flagmen,  switch-tenders  and  watchmen 2 

Laborers 12 

Clerks 12 

Train  dispatchers 3 

Firemen 25 

Wipers 18 

Mechanics  70 

Conductors 21 

Brakemen 54 

Station  Agents 35 

Section  men 210 

Other  employes 114 

Total  number  employed  by  company  in  operating  line 625 

Proportion  for  Ohio 625 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :    Union  and  Adams. 
Terms :   ■  Forty  per  cent,  of  gross  earnings. 

RATES  OF  TRANSPOETATION. 

PASSENGERS. 

Fare  charged  per  mile —                                                            Highest.  Lowest. 

For  distances  less  than  8  miles,  IJ 6.67  0.  6.67  Cu. 

For  distances  over  8  miles — 1st  class 3  3 

FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

30  miles.  150  miles. 

Fir^t  class i 66  Cts.  .26  Cts. 

Second  class 46  .20 

Third  class 40  .16 

Fourth  class 26  .13 

Fifth  class— grain .20  .08 
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Eate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

5  miles.  28  miles. 

First  class 30  Cts.          5.30  Cte. 

Second  class 30  5.30 

Third  class 24  5 

Fourth  class 20  5 

Fifth  class— grain 18  4.20 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

32  miles.  150  miles. 

First  class 5  4.53 

Second  class 5  3.73 

Third  class 5  3.20 

Fourth  class 4.30  2.26 

Fifth  class — grain 3.75  1.73 

Eate  per  ton  per  mile  for — 

Coal— Carried  ten  miles  or  more 10  mi.,    h  Cts.;  150  mi.,  1.40  O. 

Carried  less  than  ten  miles 2   "  20  9  "  5 

Pig  iron — Carried  ten  miles  or  more 10   "  5  150  "  1.40 

Carried  less  than  ten  miles 2   "  20  9  "  5 

Limestone — Carried  ten  miles  or  more 10   "  5  150  "  1.40 

Carried  less  than  ten  miles 2   "  20  9  "  5 

Iron  ore — Carried  ten  miles  or  more 10   "  5  1.50  "  1.40 

Carried  less  than  ten  miles 2   "  20  9  "  5 

Undressed  stone  or  lumber— Carried  10  miles  or  more  10   "  5  150  "  1.40 

Carried  less  than  10  mi...     2   "  20  9  "  5 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Fencing  in  Ohio— Miles  of  single  fence  built  (average  cost  per  rod,  75  cts.),  90. 
Ballasting — Miles  of  main  track  ballasted,  57.5. 
Rail  laid— Steel,        56  lbs.  per  yard— miles  of  track,  4.0. 
New  iron,  56  "  "  3.5. 

Train  mileage — Passenger 212,456 

Freight 441,484 

Construction  53,626 

Total 707,566 

Car  mileage — Passenger 424,912 

Express  and  baggage 212,456 

Freight— loaded 7,380,066 

empty 3,690,033 

Caboose 441,484 

Construction  and  other  , 1,179,772 

Total 13,328,723 

Fuel  consumed— Wood,  860|  cords ;  coal,  24,809  tons ;  total  cost $19,962  73 

Losses,  etc.,  paid — On  goods  and  baggage •         463  07 
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For  injuries  in  Ohio,  fatal  and  non-fatal : 

To  employes   ..  

To  others 


Total $366  40 

For  animals  killed  in  Ohio : 


Horses,  9. 
Cattle,  28. 
Sheep,  46. 
Hogs,  7.... 


281  40 

8.5  00 

$684  00 

527  92 

1.57  00 

2.3  00 

Total  $1,391  92 


TRANSPOETATION. 


Passengers — Number  carried,  local 179,443 

through 35,835 


Total 215,278 

Average  number  carried  in  each  car  per  trip 49 

Average  number  of  miles  traveled  by  each 21.12 

Total  mileage,  or  number  carried  one  mile 4,548,401 

Average  amount  received  for  each ^Ot>^\  cents. 

Average  amount  per  mr'fe  received  for  each 2.j%'5  cents. 

Freight— Tons  carried,  local 491,950 

through  411,969 

Total 903,919 

Average  tons  in  each  loaded  car  per  trip 12.65 

Average  tons  in  each  loaded  car  per  mile 12.65 

Total  movement,  or  tons  carried  one  mile 60,823,447 

Average  amount  received  for  each  ton 74.87  cents. 

Average  amount  pfr  mi?e  received  for  each  ton 1.11  cents. 

Average  cost  per  ton  freight  per  mile 58  cents. 

Average  amount  received  for  each  ton  through  freight 74.10  cents. 

Average  amount  received  for  each  ton  local  freight 75.52  cents. 

Average  cost  each  ton  through  freight 39.08  cents. 

Average  cost  each  ton  local  freight 39.08  cents. 

Articles  transported  : 

Coal  

Stone,  lime,  sand,  etc 

Petroleum  

Ores 

Pig  and  bloom  iron 

Lumber  and  other  forest  products 

Grain,  fliiur,  and  other  agricultural  products 

Live  stock  


Tons. 

Per  cent. 

729,952 

80.76 

26,051 

2.88 

1,091 

.12 

27,125 

3.00 

12,027 

1.33 

27,856 

3.08 

22,287 

2.47 

2,164 

.24 
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Manufactures,  including  agricultural  implements 

Merchandise 

Miscellaneous 

Total  tonnage  yielding  revenue 

Supplies  for  company's  use 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local $87,513  55 

through 31,120  18 


26,802 

2.97 

10,692 

1.18 

17,872 

197 

903,919 

100 

75,013 

Total $118,633  78 

Freight  transportation— local  $371,505  46 

through  305,267  60 


Total  §676,773  06 

Mail  service 10,347  80 

Express  service 4,749  55 

Other  sources 19,872  96 


Total  earnings  of  line  operated  included  in  this  report.....^ $830,377  10 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $156,940  26 

Maintenance  of  cars 40,902  60 

Motive  power 52,208  39 

Conducting  transportation 207,528  14 

General  expenses : 

Taxes  in  Ohio 12,717  37 

Salaries 17,409  32 

Other  general  expenses  of  operating 15,724  96 


Total  operating  expenses,  being  60.63  per  cent,  of  earnings $503,431  04 

Net  earnings  of  158.5  miles  operated 326,946  06 

Centals  paid  (for  use  of  road,  track,  depots,  equipment),  etc. : 

Rent 12,363  86 

Operating  tug  Hawley 613  20 

$2,977  06 

Net  income  over  operating  expenses  and  rents  paid 323,969  CO 

Percentage  of  same  to  capital  stock  and  debt,  5.30. 
Percentage  of  to  total  means  applied  to  construction,  etc.,  5.52. 

Per  mile  of  earnings,    $5,238.97;  proportion  for  Ohio  (1.58.5  miles) All. 

operating  expenses,  $3,176  22  "  All. 

net  earnings,  $2,062  75  "  All. 
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OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 


RECEIPTS   OTHER  THAN    EARNINGS. 


Payments  on  capital  stock K,273  61 

Sale  of  real  estate 6,567  33 

Increase  of  floating  debt 5,178  63 


15,019  57 


PAYMENTS    OTHER   THAN    OPERATING    EXPENSES    AND    RENTALS. 

Interest  on  bonds  (net)  $49,000  00 

Interest  on  floating  debt 16,476  90 

Construction  of  new  work 62,235  77 

Additional  equipment 156,613  64 

Bills  receivable,  increased 2,635  15 

General  supplies,  increase 2,111  54 

Paid  over  draft  at  bank  June  30,1880 20,515  44 

$309,588  44 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  Stock $1,205,9.50  00 

"  not  issued 84,200  00 

First  mortgage,  C,  T.,  V.  &  W.  Ry.  Co 700,000  00 

L.,  S.  &  T.  V.  Ry.  Co 2,000,000  00 

"  E.  &B.  R.  Ry.  Co 180,000  00 

Mortgage  of  April  1st,  1877,  and  bond  scrip 1,338,079  03 

Unfunded  liabilities 4.57,800  00 

Bills  payable 315,522  36 

Accounts  audited  65,118  64 

Labor  28,813  34 

Increase  account 17,941  93  ^ 

$6,393,425  30 

ASSETS. 

Cost  of  road  and  equipment $6,188,753  72 

Accounts  and  bills  receivable 18,736  21 

General  supplies 16,598  16 

Real  estate  21,9.58  42 

Stock  subscribers 58,484  84 

Investment  account 53,893  83 

Tug  Hawley 5,600  00 

Cash  29,4(K)  13 

$6,393,425  30 
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SUMMARY  OF  ACCIDENTS. 

PERSONS  KILLED — CAUSES. 

Employes — Run  over  in  yards,  on  sidings,  or  in  switching 1 

Falling  or  thrown  from  engine  or  train 1 

Coupling,  or  crushed  between  cars  and  engine 1 

Others — Lying,  walking-,  falling,  or  being  on  track 2 

Total 5 

PERSONS   INJURED — CAUSES. 

Passengers — Engine  or  train  leaving  or  thrown  from  track 4 

Employes — Coupling,  or  caught  between  cars  and  engine 10 

On  hand  car  struck  by  engine 1 

Others — Driving  or  riding  across  track 1 

Lying,  walking,  falling,  or  being  on  track 1 

Total 17 

KECAPITULATION. 

Killed — Employes — from  misconduct  or  want  of  caution 3 

Others — at  stations  and  highway  crossings 2 

Total  killed 5 

In j  ured — Passengers — from  causes  beyond  their  control 4 

Injured — Employes — misconduct  or  want  of  caution  11 

Others — At  stations  and  highway  crossings 2 

Total  injured 17 

TRAIN  ACCIDENTS— ENTIRE  LINE. 

Return  of  accidents  to  trains  occurring  within  the  year  endinglJune  30,  1881. 


ISSO. 
Sept.  14 
Oct.    21 

Nov.    9 
Dec.     2 


1881. 
Feb.     5 


56 


Massillon 

Tuscarawas 

New  Massillon... 

Chippewa  Lake- 
Henderson 

Summit 

Massillon 

1^2   miles    south 
Uhrichsville 

Seville 

Silver  Creek 

r>lyria 

Eastou 

Tuscarawas 


R.  R.C. 


Switcher.. 
Freight.... 

Passenger 
Freight.... 

Passenger, 
Freight 


Cause  of  accident. 


Stock  on  track 

Horse  in  ircsftle , 

Misunderstanding  of 
orders 

Broke  in  two 

Track  spread 

Train  got  start  down 
hill ;  came  together.... 

Engine  broke  frog 

Tank  axle  broke 

Engine  Mew  out  cyl- 
inder head 

Misunderstanding  sig- 
nals  

Switch  open 

Switch  wrong 

Not  understanding  sig- 
nals and  location 


Effect  of  accident. 


Two  cars  broken. 
Engine    off"    track ;    no 
damage. 

Two  engines  and  5  cars 

slightly  damaged. 
Four  cars  damaged. 

Two    coaches    slightly 

damaged. 
Struck  train  on  siding, 

breaking  7  drawheads. 
Ten  cars  off  track ;   no 

damage. 
Two  coaches  off  track  ; 

no  damage. 

No  damage. 

Engine  and  3  cars  dam- 
aged. 

Front  of  engine  and  2 
cars  damaged. 

Engine  and  three  cars 
slightly  damaged. 

Engine  damaged. 
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SUMMARY  OF  TRAIN  ACCIDENTS. 

Number : 

Accidents  causing  derailment  of  trains 2 

Accidents  not  resulting  in  derailment  of  trains 9 

Collisions— butting 1 

Crossing < 1 

Total  accidents 13 

Causes  of  accidents  effecting  derailment  of  trains : 

Broken  axle 1 

Broken  drawhead 1 

Cattle  on  track 2 

Misplaced  switch 2 

Total 6 

Causes  of  Collisions : 

Orders — absence  of,  mistake  in,  neglect  or  disobedience  t» 1 

Train  breaking  in  two 1 

Total 2 

Cause  of  accidents  not  resulting  in  derailment  of  train: 

Broken  axle 1 

Cylinder  head  burst  or  blown  out 1 

Other  causes 3 

Total 6 

Total  derailments 6 

Total  collisions 2 

Total  accidents 13 


State  of  Ohio,  County  of  Cuyahoga,  ss.: 

Oscar  Townsend,  General  Manager  of  the  Cleveland,  Tucsarawas  Valley  and 
Wheeling  Railway  Company,  being  duly  sworn,  deposes  and  says  that  he  caused 
the  foregoing  statements  to  be  prepared  by  the  proper  officers  and  agents  of  this 
company,  and,  having  carefully  examined  the  same,  declares  them  to  be  a  true, 
full,  and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the 
thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  Oscae  Townsend, 

[seal  of  r.  r.]  General  Manager. 

Subscribed  and  sworn  to  before  me,  this  27th  day  of  September,  A.D.  1881. 
[seal.]  G.  W.  Shumway, 

Notary  Public. 


COLLEGE  HILL  RAILROAD  COMPANY. 


Name  of  road :     College   Hill  Railroad. 

By  whom  owned:     College  Hill  Railroad  Company. 

By  whom  operated :     College  Hill  Railroad  Company. 

By  what  authority :     Charter. 

Name  of  person  making  this  report:  John  R.  Davey,  President  College  Hill 
Railroad  Company. 

General  office  at  Cincinnati,  Ohio. 

Principal  office  in  Ohio  at  Cincinnati,  Ohio. 

Address  correspondence  relating  to  this  report  to  John  R.  Davey,  at  Cincinnati, 
Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Chas.  R.  Wild 

11 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

College  Hill. 
Mt.  Healthy. 

College  Hill. 

C.  S.  Cheever 

Chas.  R  Wild 

W.  C.  Huntington 

College  Hill. 

J.  F.  Wright 

CAPITAL  STOCK. 

CAPITAL  STOCK    AUTHORIZED   BY    LAW. 

Amount— common 1300,000  00 

Number  of  shares — common .' 6,050 

Par  value  of  each — common $50 

CAPITAL  STOCK   AUTHORIZED   BV    VOTE   OP   COMPANY. 

Amount— common $300,000  00 

Amount  subscribed — common 300,000  00 

Total  paid  in  capital  stock — common,  20* , 97,000  00 
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capital  stock  issued,  and  on  what  account,  as  follows: 

For  subscription  paid  in  municipal,  county  or  town  bonds — amount  of 

common $10,000  00 

For  services  rendered — amount  of  common 88,000  00 

FUNDED  DEBT. 

Kind  of  bond  or  obligations,  first  mortgage;  if  and  how  secured,  mortgage;  rate 
of  interest,  7  per  cent.;  amount  of  authorized  issue,  $60,000;  amount  actually 
issued,  $60,000. 

Average  amount  per  mile  of  single  main  track  (6  miles) $10,000  00 

Proportion  of  same  for  Ohio,  all. 

CHARACTERISTICS,  Etc 

Length  in  Ohio,  distributed  as  follows : 

Hamilton  county — main  track,  all;    branches,  all;    double  track,  all;    sidings, 
etc.,  all ;  total,  all. 

GAUGE,   GRADE,    OUEVATUKE,    KAILS,    ETC. 

Gauge,  3  feet. 

Grade — Maximum  per  mile,  250  feet. 

Kail — Iron — Average  weight  per  yard,  35  lbs. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  5. 

over  railroad,  2. 
Number  of  highway  bridges  less  than  18  feet  above  track,  2. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    No. 

STATIONS. 

Passenger  and  freight 8 

ROLLING  STOCK. 

Locomotives 2 

Passenger  cars 2 

Freight  cars 5 

Other  cars  4 

Number  of  locomotives  equipped  with  train  brakes,  none. 

Number  of  cars  equipped  with  train  brakes,  all. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers:     Stoves. 

Means  of  lighting  same :     Candles. 

EMPLOYES. 

Engineers 1 

Laborers 4 

Firemen  1 
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Mechanics 1 

Conductors 1 

Brakemen 1 

Total  number  employed  by  company  in  operating  line 9 

RATES  OF  TRANSP.  RTATION. 

PASSENGERS. 

Highest.    Lowest. 
Fare  charged  per  mile — For  distances  less  than  8  miles 4c.  2Jc. 

FREIGHT. 

Rate  per  ton  per  mile  for  coal — Carried  less  than  ten  miles  30c 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 
Fuel  consumed — Coal,  about  500  tons  ;  total  cost,  about  14  cents  per  bushel. 

EARNINGS,  OPERATING  EXPENSES,   Etc.,  FOR  YEAR  ENDING   JUNE  30. 

EARNINGS   FOR   MAY    AND   JUNE. 

Passenger  transportation — local $1,400  40 

Freight  transportation — local 102  96 

Mail  service 150  00 


Total  earnings  of  line  operated  included  in  this  report 11,652  65 

OPERATING    EXPENSES. 

Maintenance  of  way  and  structures $803  88 

Maintenance  of  cars 44  84 

Motive  power 360  60 

Conducting  transportation 350  00 


Total  operating  expenses $1,059  68 

Net  earnings  of  6  miles  operated. 


State  of  Ohio,  County  of  Hamilton,  ss. : 

John  R.  Davey,  President  of  the  College  Hill  Railroad  Company,  being  duly 
sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared 
by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  examined 
the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition 
and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of 
his  knowledge  and  belief. 

(Signed)  John  R.  Davey, 

[seal  of  r.  k.]  Prendenl. 

Subscribed  and  sworn  to  before  me,  this  8th  day  of  December,  A.  D.  1881. 


COLUMBUS,  CHICAGO  AND  INDIANA  CENTRAL  RAILWAY 
COMPANY. 


Name  of  road :     Columbus,  Chicago  and  Indiana  Central  Railway. 

By  whom  owned :     Columbus,  Chicago  and  Indiana  Central  Railway  Company. 

By  whom  operated  :     Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company. 

By  what  authority  :     Lease. 

Name  of  company  making  this  report :  Columbus,  Chicago  and  Indiana  Central 
Railway  Company. 

General  office  at  Columbus,  Ohio. 

Branch  office  at  57  Broadway,  New  York  City. 

Address  correspondence  relating  to  this  report  to  Gordon  Moodie,  Secretary; 
at  Columbus,  Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


B.  E.  Smith  

William  Bond 

W.  R.  Fosdick,  \ 
Jas.  A.  Rosevelt,  j 
Gordon  Moodie .  .. 

C.  J.  Osborn 

William  Bond 

John  Hoey 

W.  B.  Dinsmore.. 
B.  E.  Smith , 


Office. 


President 

Vice  President , 

Receivers , 

Secretary  and  Treasurer 

}  Executive  Committee 

I 

J 


Address. 


Columbus,  O 

34  Broad  St.,  N.Y.  City 
66 


Columbus,  O 

34  Broad  St.,  N.  Y.  City 

69  Broadway,      " 

Columbus,  0 


Salary. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

C  J.  Osborn  

New  York. 

R.  H.  Townsend,  Jr 

Phila.,  Pa. 

Wm    Bond 

Erie  Pa 

W.  H.  Barnum  

Lime  Rock,  Con. 
Chicago,  111. 

C  F  Timpson 

C.J.  Cauda 

R  P  Flower 

R.  0.  Smith 

B.  E.Smith 

Columbus,  0. 

E  L  Sanford 

COLUMBUS,    CHICAGO    AND    INDIANA    CENTRAL    RAILWAY. 
CAPITAL  STOCK. 


Capital  stock  authorized  by  law 


:  Am 
^No. 
^Par 


Amount— common $15,000,000  00 

,  shares — common 150,000 

sr  value  of  each — common       $100 

Total  paid  in  capital  stock — common  issued $14,345,085  39 

of  old  Uo's  outstanding  32,306  06 

$14,377,391  45 

Average  amount  paid  in  per  mile  of  single  main  track,  582  miles 24,703  42 

Proportion  of  same  for  Ohio,  136  miles 3,359,665  12 

Stockholders,  residents  of  Ohio 29 

Amount  of  stock  held  by  them  June  30,  1881 $31,700  00 

Agents  authorized  to  transfer  stock :     Union  Trust  Co.,  73  Broadway,  New  York  City. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  263,860. 

FUNDED   DEBT. 


1.    Kind  of  bond 
or  obligations. 

2.    If  and  how 
secured. 

3.    Date  oJ 
issue. 

4.     When 
due. 

5.    Rate  of 
interest. 

6.   Amount 

of  authorized 

issue. 

Various  dales 

February,  1870... 
Various  dates 

Various  times.. 

February,  1890 
Various  times.. 

7 

7 

No  coupons. 

6  and  7 

$14,981,060  00 

881,196  88 

9,551,000  00 

89,184  77 

826,502,441  65 

Total 



Average  amount  per  mile  of  single  main  track,  582  miles...  $43,818  62 

Proportion  of  same  for  Ohio,  136  miles $5,959,332  32 

OTHER   INDEBTEDNESS. 

Net  unfunded  debt $100,696  71 

Average  amount  per  mile  of  single  main  track  (.582  mi.)...  $173  02 

Proportion  of  same  for  Ohio  (136  mi.) 23,530  72 

Total  of  paid  in  stock  and  debt 39,879,833  10 

Total  average  amount  per  mile  (582  miles)  $68,522  04 

Proportion  of  same  for  Ohio  (136  miles) 9,318,997  44 


COST  OF  ROAD  EQUIPMENT,  ETC. 

Total  for  road  and  equipment $39,922,529  81 

Total  average  amount  per  mile  (of  single  main  track,  582  miles) 68,595  41 

Proportion  of  same  for  Ohio  (136  miles)  9,328,975  76 


ANNUAL   REPORT. 


State  of  Ohio,  County  of  Franklin,  ss. : 

Gordon  Moodie,  Secretary  of  the  Columbus,  Chicago  &  Indiana  Central  Railway 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  oflBcers  and  agents  of  this  company,  and  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Gordon  Moodie, 

[seal  of  r.  r.]  Secretary. 

Subscribed  and  sworn  to  before  me,  this  22d  day  of  September,  A.  D.  1881. 

Cassius  C.  Corner, 
[seal.]  Notary  Public  for  Franklin  county,  0. 


PITTSBURGH,  CINCINNATI  &  ST.  LOUIS  RAILWAY  COMPANY, 

OPERATING  COLUMBUS,  CHICAGO  &  INDIANA 

CENTRAL  RAILWAY. 


Name  of  road :  Columbus,  Chicago  and  Indiana  Central  Railway. 

By  whom  owned :  Columbus,  Chicago  and  Indiana  Central  Railway  Company. 

By  whom  operated :  Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company. 

Name  of  Company  making  this  report:  Pittsburgh,  Cincinnati  and  St.  Louis 
Railway  Company. 

General  oflBce  at  Pittsburgh,  Pa. 

Principal  office  in  Ohio  at  Columbus,  0. 

Address  correspondence  relating  to  this  report  to  J.  W.  Renner,   Auditor,  at 
Pittsburgh,  Pa. 
NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS  OF  COMPANY  OPERATING. 


Name. 


George  B.  Roberts 
J.  N.  McCuUough.. 

Wm.  Thaw 

Thos.  D.  Messier..., 
John  E.  Davidson 

M.  C.  Spencer 

John  W.  Renner.... 

D.  W.Caldwell 

S.  B.  Liggett 

S.W.White 

M.  J.  Becker 

E.  A.Ford  

Wm.  Stewart 

F.  H.  Kingsbury.... 
J.  N.  McCullough.. 

Wm.  Thaw 

Thos.  D.  Messier.... 

John  P.  Green  

Wm.  H.  Barnes  .... 


Office. 


President 

1st  Vice  President 

2d     " 

3d     "         and  Comptroller 

Assistant  Comptroller 

Treasurer 

Auditor  

General  Manager 

Secretary  

Assistant  Secretary 

Chief  Engineer 

Gen'l  Pass,  and  Ticket  Agt. 

General  Freight  Agent 

Assistant  Gen'l  Frei't  Agt.. 


J-  Executive  Committee.. 


Address. 


Philadelphia,  Pa . 

Pittsburgh,        "  . 


Philadelphia,    " 
Pittsburgh,       " 


Columbus,  Ohio. 
Pittsburgh,  Pa... 


Philadelphia,  Pa  . 
Pittsburgh,  Pa  .... 


Salary. 


•    The  salaries  paid  these  officers  are  general  in  their  nature,  and  are  applicable  to 
all  the  lines  operated  by  this  company. 

DIRECT(>RS  OF  OPERATING  COMPANY. 


Name. 

Residence. 

Name. 

Residence. 

Philadelphia,  Pa 
Pittsburgh,  Pa... 

Philadelphia,  Pa 

J.  P.  Wetherill 

W.  H   Barnes 

Philadelphia,Pa. 

J  N   McCullough 

Pittsburgh,  Pa. 

Wm  Thaw 

D.  S.  Gray 

Thos  D  Messier 

H  H  Houston 

Philadelphia,Pa. 

J  N.  DuBarry 
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CHARACTERISTICS,  ETC. 

LINE    IN   OPERATION. 

Length. 

Single  main  track,  Columbus,  O.,  to  Indianapolis,  Ind 187.1  miles. 

Bradford  Junction,  0.,  to  Chicago,  111...  231.0 

"                 Richmond  J'n,  Ind.,  to  Anoka  J'n,  Ind.  102.2 

"                 Peoria  Junction,  Ind.,  to  State  Line,  111.  60.2 

Total  single  main  track 580.5 

Double  track 7.2 

Aggregate  of  sidings  and  other  tracks 80.3 

Total  length  laid  with  rail  computed  as  single  track...  668.0 

Laid  with  steel  rail 242.0 

Length  in  Ohio,  distributed  as  follows : 


In  Ohio. 
115.3  miles. 
20.6 


161.3 
127.5 


County. 

Main  track. 

Sidings,  etc. 

Total. 

13.52 
4.52 
13.05 
30.36 
22.06 
46.68 
5.69 

6.31 
0.69 
0.97 
5.85 
6.92 
4.41 
0.27 

19.83 

5.21 

1402 

36.21 

Miami 

28  98 

5109 

Preble 

5  96 

Totals 

135.88 

26.42 

16130 

Steel  rail   

GAUGE,   GHADB,   CUKVATURE,   RAILS,    ETC. 

Gauge  4  feet  9  inches 

Grade — Maximum,  per  mile 66  feet. 

Longest  maximum 6366   feet. 

Aggregate  length  of  maximum 6366     " 

Curvature — Shortest  radius 1146     " 

Aggregate  length  of  shortest  radius 6758     " 

Aggregate  length  of  curves 227214     " 

Aggregate  length  of  tangent 537.513  miles. 

Rail — Iron — On  road 341     " 

Average  weight  per  yard 60  pounds. 

Steel — On  road  242  miles. 

Average  weight  per  yard 60  pounds. 

Ties — Average  number  per  mile 2,800 

Number  laid  during  the  year 261,753 

Ballasted — On  whole  line  580.5  miles. 

In  Ohio 127.5      " 

With  gravel  and  sand.  _ 
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BRIDGES,    TRESTLES,    ETC.,    IN    OHIO. 

Bridges — Wood 11;  greatest  age,  7  years;  aggregate  length 964  feet. 

Iron 4;  2  984 

Stone  arch     7;  14  85 

Total 2,033 

Trestles — 56;  greatest  age,  9  years;   greatest  height,  33  feet ;   greatest  length,  361; 
aggregate  length,  2,980  feet. 

Length  of  shortest  span  of  truss,  10  ft. ;  of  longest,  140  ft. ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  21  ft. 

Greatest   space   between   cross  ties  upon  bridges  and  trestles,  9  inches ; 
length  of  ties,  9  feet. 

Number  of  track  stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?     At  least  once  a  month. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 


Fencing — -Average  and  aggregate  cost. 

Whole  line. 

In  Ohio. 

693 

2.55 

245 

190 

3 

231 

Kind  of  fencing,  as  follows : 

142 

Rail,  (average  cost  per  rod,  unknown)  

32 
57 

Length  of  road  unfenced,  and  the  reaso.>  therefor :  Failure 

234i 

IIV 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

Columbus,  Springfield  and  Cincinnati  Railroad  at  Columbus,  0. 

Columbus  and  Hocking  Valley  Railroad  at  Columbus,  0. 

Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railroad  at  Milford  Centre. 

Cincinnati,  Sandusky  and  Cleveland  Railroad  at  Urbana,  0. 

Atlantic  and  Great  Western  Railroad  at  Urbana,  O. 

Dayton  and  Michigan  Railroad  at  yj  mile  east  of  Piqua,  O. 

Toledo,  Delphos  and  Burlington  Railroad  at  Covington. 

Dayton  and  Union  Railroad  at  Greenville. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  141. 

Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  3. 
Number  of  crossings  of  highways  over  railroad,  4. 

"  "  "  under  railroad,  3. 
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Number  of  highway  bridges  18  feet  above  track,  3. 

"  "  less  than  18  feet  above  track,  1. 

Do  all  trains  stop  at  railroad  crossings  as  requiied  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yea. 

STATIONS  AND  TELEGRAPH. 

TKLEGKAPH    LINE. 

Miles  on  line  of  road  operated,  580.5 ;  in  Ohio,  135.9. 

STATIONS. 

Passenger  and  freight,  129  ;  in  Ohio,  28. 

Number  with  telegraph  communication,  76 ;  in  Ohio,  19. 

Number  of  same  operated  by  railroad  company,  76;  in  Ohio,  19. 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Western 

Union  Telegraph  Company  receive  pay  for  all  messages,  except  those  relating 

company's  business. 

ROLLING  STOCK. 

Locomotives 163;  average  weight,  lbs 98,000 

Express  and  baggage  cars 30;        "'                 "          31,000 

Passenger  cars 65;        "                 "          39,000 

Freight  cars 1,545;        "                 "          18,000 

Other  cars— Caboose 55;        "                 "          9,000 

Above  includes  not  owned  by  company  reporting. 

Locomotives 10;  owned  by  Pennsylvania  Company. 

"  28;        "  Pittsburgh,  Cincinnati  &  St.  Louis  R'y  Co. 

Terms  of  service :  For  the  10  locomotives  belonging  to  the  Pennsylvania  Company, 
this  company  pays  7  per  cent,  per  annum  on  their  valuation ;  for  the  28  loco- 
motives, 7  per  cent,  per  annum  on  their  original  cost,  and  repairs  are  charged. 

Number  of  locomotives  equipped  with  train  brakes,  39. 

Kind  of  brake  :     Westinghouse. 

Number  of  cars  equipped  with  train  brakes,  90. 

Kind :     Westinghouse. 

Number  of  passenger  cars  with  Miller  Platform,  none. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains 
Janney  platform  and  coupler. 

Are  all  oars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    No. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Pass- 
enger cars  are  heated  by  wood  and  coal  stoves.  Spears  &  Dripps  heaters ;  sleep- 
ing, parlor  and  drawing  room  cars  are  heated  by  Baker's  Patent  Car  Warmers 
and  Winslow  stoves. 

Means  of  lighting  same  :     Candles  and  oil  lamps. 
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Express  passenger,  average  rate,  including  stops 30  miles  per  hour. 

Mail  and  accommodation,  20 

Freight  trains,  10 

EMPLOYES. 

Superintendents 2 

Telegraph  operators 126 

Engineers 162 

Baggagemen 26 

Flagmen,  switch-tenders  and  watchmen 184 

Laborers 360 

Clerks  161 

Train  dispatchers 8 

Firemen  173 

Wipers 66 

Mechanics  222 

Conductors 133 

Brakemen 303 

Station  agents  93 

Section  men 1,206 

Other  employe.? 868 

Total  number  employed  by  company  in  operating  line 4,113 

Proportion  for  Ohio 1,229 

EXI'KKSS   AXD   TRANSPORTATION    CO.MPANIES. 

Express  companies  run  on  this  road  :     Adams,  American  and  United   States  Ex- 
press Companies. 
Terms:     Adams— Between  Columbus  and  Indianapolis,  40  ^c  of  gross  receipts  (not 
including  oyster  business),  and  70  «;{,  of  gross  receipts  of  oyster  traffic. 
American — Between  Indianapolis  and  Richmond,  Ind.,  S15.54  per  day. 

Between  Richmond  and  Chicago,  111.,  $50.46  per  day. 
United  States — Between  Columbus  and  Indianapolis,  Columbus  and  Chicago, 
and  Logansport  and  State  Line  at  S84.00  per  day,  and  92  cents 
per  100  lbs.  either  way  between  Columbus  and  Chicago,  on 
excess  over  4,000  lbs.  dailj' ;  and  between  Columbus  and  In- 
dianapolis, and  Logansport  and  State  line  at  li  times  first 
class  freight  rates  on  excess  over  4,000  lbs.  daily,  either  way. 
Special  freight  and  transportation  lines : 

The  through  freight  cars  of  the  Pennsylvania  route,  now  owned  by  the  Pennsylvania 
Companjf,  under  the  names  of  Union  Line  and  National  Line.  They  carry 
the  through  freight  traffic  at  current  rates,  and  are  paid  a  commission  for 
obtaining  and  doing  the  business.  Also  the  Erie  and  Pacific  Despatch, 
which  company  own  its  cars,  and  bear  all  expenses  forwarding,  receiving, 
and  billing  freights,  except  hauling  trains,  paying  therefor  rates  which  are 
regulated  bj'  current  traffic.  The  cars  of  the  above  lines  are  given  no  prefer- 
ence in  any  particular. 
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AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


Locomotives . 


("Passenger  . 
iFreight 


Box  ... 

Stock.. 

Coal ... 

Plat  ... 
("Iron  ... 
Isteel... 


Average 
life  in 
years. 


Equipment  and  superstructure. 


Joint  fastenings  . 
Frogs 


Ties  . 


(■Oai; 

'  (.Cedar.. 


r  Wooden  . 
Bridges  ]  Trestles.. 

[piling.... 

fCedar 

lother 

Fence  posts 


Telegraph  poles . 


Average 
life  in 
years. 


RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Higiiest.       Lowest.        Average. 

Fare  charged  per  mile — For  distances  less  than  8  miles   .04  Cis.     .03  Cte. "] 

For  distances  over  8  miles — First  class 03  .02         I 

Second  class 02  .01  j-02.896  Cis. 

Emigrant 02   ■         .01 

Excursion 02  .01 

Amount  charged  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on  your 
road:  For  seat,  Sl.OO;  berth,  $2.00;  section,  S4.00;  state  room,  $4.00.  These 
charges  vary  according  to  distances 


FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

Firstclass 0088  .0019 

Second  class  0088  .0014 

Thhd  class 0075  .0011 

Fourth  class 0075  .  .0009 

Fifth  class 0063  .0008 

Special  class 0038  .0007 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles: 

Firstclass 1760  .0600 

Second  class 1760  .0600 

Third  class  150O  .0600 

Fourth  class 1500  .0560 

Fifth  class 1260  .0560 

Special  class 0760  .0380 

Rate  per  100  lbs.  for  loading  or  unloading:     Included  in  rate  of  freight 


[ 00038 

J 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows  : 


Location  or  how  designated. 

Construction. 

Material. 

Length — feet. 

Scioto 

Double  intersection  ... 

Iron 

418 
23i 

Double      intersection 
through  Keystone  Co. 

144 

Mill  Pond 

18 

Mill  Pond  (road  bridge) 

Girder 

2U 

Trestles  built  in  Ohio — Length  filled  and  converted  Into  embankment,  932  ft. 

Fencing  in  Ohio — Miles  of  single  fence  built,  32. 

Rail  laid — Steel,  60  pounds  per  yard,  miles  of  track,  82  ;  in  Ohio,  47. 

i.erollediron,60  "  "  ISJ. 

Train  mileage — Passenger 1,185,203 

Freight 4,088,625 

Work  139,573 


Total. 


Car  mileage — Passenger 3,306,562 

Express  and  baggage 1,860,738 

Freight—loaded  45,49.5,006 

empty 12,030,696 

Caboose 3,021,008 

Construction  and  other.  558,292 


5,413,401 


3,472  89 


xotal 66,272,302 

Fuel  consumed— Wood,  10,028|-  cords;  coal,  174,273J  tons;  total  cost $442,494  64 

Losses,  etc.,  paid — On  goods  and  baggage 

For  injuries  inJOhio,  fatal  and  non-fatal — 

to  passengers $3,200  00 

to  employes 9,017  90 

to  others 2,148  67 


Total 14,366  57 

For  animals  killed  in  Ohio : 

Horses,  6 $448  85   . 

Mules,  1 117  00 

Cattle,  14 746  10 

Sheep,  130 268  65 

Hogs,  10  70  50 


Total 1,651  10 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons 27  500  00 
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TRA  NSPORTATION. 


Passengers — Number  carried,  local 693,467 

through 115,318 


Total 808,785 

Average  number  carried  in  each  car  per  trip 12.73 

Average  number  of  miles  traveled  by  each 51.947 

Total  mileage,  or  number  carried  one  mile 42,013,686 

\             Average  amount  received  for  each $1  24.473 

Average  amount  per  mile  received  for  each 02.396  c. 

Freight— Tons  carried,  local  1,136,492 

through 1,589,371 

Total 2,725,863 

Average  tons  in  each  loaded  car  per  trip 10.78 

Average  tons  in  each  loaded  car  per  mile 10.78 

Total  movement,  or  tons  carried  one  mile 490,551,211 

Average  amount  received  for  each  ton $1  37.482 

Average  amount  per  mik  received  for  each  ton .00764  c. 

Average  cost  per  ton  freight  per  mile .00686  c. 

Average  amount  received  for  each  ton  through  freight SI  26.465 

Average  amount  received  for  each  ton  local  freight 1  52.889 

Articles  transported : 

Tons.  Per  cent. 

Coal  and  coke 558,012  20.5 

Stone,  lime,  sand,  etc 36.220  1.3 

Petroleum  10,104  .4 

Ores 27,337  1. 

Pig  and  bloom  iron 16,209  .6 

Manufactured  iron 83,988  3.1 

Lumber  and  other  forest  products 227,429  8.3 

Grain,  flour,  and  other  agricultural  products 866,981  31.8 

Live  stock 123,278  45 

Animal  products  224,418  8.2 

Manufactures,  including  agricultural  implements 888,273  14.3 

Merchandise  120,905  4.4 

Miscellaneous 42,709  1.6 


Total  tonnage  yielding  revenue 2,725,863  100 

Supplies  for  company's  use 235,775 

EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR   ENDING  JUNE  30, 

EARNINGS. 

Passenger  transportation — local $615,461  19 

through 391,258  45 


Total $1,006,719  64 

Freight  transportation— local $1,737,573  08 

through 2,009,999  89 


Total ^3,747,572  97 
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Mail  service 135,321  43 

Express  service 69,204  21 

Otlier  soiirc'^'j 54,976  73 

OPERATING    EXPENSES. 

Maintenance  of  way  and  structures $1,319,691  99 

Maintenance  of  cars  291,856  05 

Motive  power  1,166,975  66 

Conducting  transportation 1,386,581  76 

General  expenses : 

Taxes  in  Ohio...'. $30,587  07 

Indiana $59,670  66 

Illinois 16,787  06 

$76,457  72 

Salaries 28,825  71 

Other  general  expenses  of  operating 79,094  05 

Total $214,964  55 

Total  operating  expenses,  being  87  per  cent,  of  earnings. 

Net  earnings  of  580.5  miles  operated. 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc. :     This  road  is  now 
operated  by  this  compan}'  under  orders  of  United  States  Circuit  Court,  and  the  net 
earnings  paid  over  to  the  Receivers. 
Net  income  over  operating  expenses  and  rents  1 

„P^'^V V ■; :;•■,■"■:■■■; "j'^LkV  I  Should  be  reported  by  C,  C.  &  I.  C. 

Percentage  of  same  to  capital  stock  and  debt ..  \-      tj„:i„„„  r^^ar,,, 
Percentaie  of  to  total  means  applied  to  con-  |       Railway  Company. 

struction,  etc J 

Per  mile  of  earnings $8,637  03  ;  proportion  for  Ohio,  135.9  miles. 

operating  expenses 7,514  07 

net  earnings 1,122  96 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1, 1881. 
P.,  C.  &  St.  L.  Railway  Company,  operating  C,  C.  &  I.  C.  Railway  Company. 

LIABILITIES. 

Stock  of  supplies  received  from  P.,  C.  &  St.  L.  Railway 

Company  March  31,  1875 $295,598  13 

Amount  due  other  companies 130,473  16 

Amount  due  for  current  expenses  506,067  28 

Balance,  being  net  earnings  for  3  months,  ending  June  30, 

1881  108,.383  37 

Total $1,040,521  94 

ASSETS. 

Supplies  on  hand $303,886  17 

Cash  on  hand  209,429  19 

Amount  due  by  station  agents  and  conductors 130,273  89 

Amount  due  by  other  companies 358,014  39 

Miscellaneous  assets 38,918  30 

Total $1,040,521  94 

57  R.R.C. 
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SUMMARY  OF  ACCIDENTS. 


PERSONS  KILLED — CAUSES. 

Employes — Catching  foot  in  frog  or  between  rails — run  over  1 

Miscellaneous   1 

Others — Getting  on  or  off  engine  or  train  in  motion  1 

Lying,  walking,  falling,  or  being  on  track  3 

Total , 6 


PERSONS   INJURED — C.*.USES. 

Passengers    Struck  by  bridge,  chute  or  other  obstruction 1 

Collisions  1 

Employes— Struck  by  bridge,  chute,  or  other  obstruction 3 

Coupling,  or  caught  between  cars  and  engine  17 

Falling  or  thrown  from  engine  or  train  4 

Eun  over,  catching  foot  in  frog  or  between  rails 1 

Run  over  while  inspecting  ash-pan  of  engine 1 

Others — Getting  on  or  off  engine  or  train  in  motion 3 

Driving  or  riding  across  track 3 

Coupling,  or  caught  between  cars  and  engine 1 

Total 34 


EECAPITULATION. 

Killed— Employes— from  causes  beyond  their  control 1 

misconduct  or  want  of  caution 1 

Others — stealing  rides  1 

trespassing,  on  track,  etc 3 

•      Total  killed 6 

Injured — Passengers— from  causes  beyond  their  control '. 1 

misconduct  or  want  of  caution 1 

Employes — from  causes  beyond  their  control 1 

misconduct  or  want  of  caution 24 

Others— at  stations  and  highway  crossings 3 

stealing  rides 4 

Total  injured 34 
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10 

22 

Sept.  30 

Nov.  20 

Dec.    30 

1881. 
Jan.      5 
8 
15 


Place. 


Anoka  Junction. 
Hagenbau^h's.... 
D.  &  M.  crossing. 

Wesiville 

Wiley's 

Crown  Point 

Richmond 

Indianapolis  

Richmond 

Greenville 


Columbus 

Indianapolis 

Piqua 

Indianapolis  

Urbana 

D.  &  M.  crossing 

Ogden's 

Keutland 

Crown  Point 

Ogden's 

Bradford 

Logansport 

llidgeville 

Kokomo 

Marion 

Petersville 

Thompson's 


Passenger.. 
Freight...." 


Freight .. 
Switcli  ... 
Freight .. 


Pas' rand  frt. 
Freight  _ 


Cause  of  accident. 


Breaking  in  two 

Struck  hand  car 

Struck  push  car 

Loose  wheel 

Collision 

Breaking  in  two 

Collision 

Running  off  switch.. 
Collision 

Broken  switch 

Struck  wagon  on  cross'g 

Collision 

Struck  wagon  on  cross'g 
Collision  on  r'y  cross'g..| 
Struck  wagon  on  cross'g 

Train  broke  in  two 

Broken  rail 

Collision 

Struck  wagon  on  cross'g 

Train  broke  in  two 

Collision 


Effect  of  accident. 


Three  cars  damaged. 
Hand  car  damaged. 
Push  car  damaged. 
Two  cars  damaged. 
Caboose  destroyed.  ,^ 

■'  "  [track. 

Engine  and  3  cars  thrown  from 
Two  ears  damaged. 
No  damage. 
Caboose  and  engine  damaged. 

Engine  and  2  cars  damaged. 
No  damage  to  train. 
Caboose  damaged. 
No  damage  to  train. 


Two  cars  damaged. 
No  damage  to  train. 
Two  engines  injured. 
Two  cars  damaged. 
Damage  light. 
Two  engines  damaged. 
One  car  damaged. 
Engine  and  car  damaged. 
No  damage  to  train. 
Three  cars  damaged. 


SUMMARY  OF  TRAIN  ACCIDENTS. 


Number: 

Accidents  causing  derailment  of  trains 4 

Accidents  not  resulting  in  derailment  of  train 7 

Collisions — butting    2 

crossing 3 

rear 11 

Total  accidents 27 

Causes  of  accidents  effecting  derailment  of  trains : 

Broken  rail 1 

Broken  wheel 1 

Malicious  obstruction 2 

Unexplained 1 

Total 5 

Causes  of  collisions : 

Cars  blown  or  run  from  siding 3 

Failure  of  brakes 1 

Fog 3 

■Runaway  engine  3 

Train  breaking  in  two 4 

Other  causes 2 

Total  16 
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Causes  of  accidents  not  resulting  in  derailment  of  trains 6 

Total  derailment 4 

Total  collisions 17 

Total  accidents 27 


State  of  Pennsylvania,  County  of  Allegheny,  ss. : 

Thos.  D.  Messier,  Third  Vice  President  of  the  Pittsburgh,  Cincinnati  and  St. 
Louis  Railway  Company,  operating  the  Columbus,  Chicago  and  Indiana  Central 
Railway,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing 
statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and 
having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  30th  day  of  June, 
A.  D.  1881,  to  the  bnst  of  his  knowledge  and  belief. 

(Signed)  Thos.  D.  Messlee, 

[seal  of  e.  r.]  Third  Vice  President. 

Subscribed  and  sworn  to  before  me,  this  10th  day  of  September,  A.D.  1881. 

Feank  Semple, 
[seal.]  Notary  Public. 


COLUMBUS    AND    HOCKING    VALLEY    RAILROAD    COMPANY 


Name  of  road  :   The  Columbus  and  Hocking  Valley  Railroad. 

By  whom  owned :     The  Columbus  and  Hocking  Valley  Railroad  Company. 

By  whom  operated :     The  Columbus  and  Hocking  Valley  Railroad  Company. 

By  what  authority  :     Stock. 

Name  of  company  making  this  report :  Columbus  and  Hocking  Valley  Rail- 
road Company. 

General  office  at  Columbus,  Ohio. 

Principal  office  in  Ohio  at  Columbus,  Ohio. 

Address  correspondence  relating  to  this  report  to  T.  J.  Janney,  Auditor  C.  &  H. 
V.  R'y,  Columbus,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
No  change  since  last  report. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Secretary  and  Treasurer... 

11 

11 

11 

Geo  R  Carr 

General  Superintendent... 

11 

11 

W   H.  Harrison 

Gen'l  Pas'er  &  Ticket  Agt.. 
General  Freight  Agent 

1                        r 
1 

|-  Executive  Committee..  - 
1                                            1 

J                                  L 

11 

W.  A.Mills 

11 

11 

•1 

P   W.  Huntington 

11 

11 

Heurv  C  Noble  

11 

$20,900 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Columbus 

W.  B.  Hawkes  

Wm.  G.  Deshler 

H.  W.Jaeger 

Henry  C  Noble 

Orland  Smith 

,1 

B  i^   Brown 

P.  W.  Huntington 

C.  H.  Rippey  

Logan. 

S  W  Pickering 

Isaac  Eberly 
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CAPITAL  STOCK   AUTHORIZED   BV   LAW. 

Amount— common $2,500,000  00 

Number  of  shares — common 50,000 

Par  value  of  each — common S50  00 

Capital  stock  authorized  by  vote  of  company — common 2,500,000  00 

Amount  subscribed — common 2,500,000  00 

Total  paid  in  capital  stock— common 2,500,000  00 

Increase  since  June  30, 1880 — common 323,450  00 

Average  amount  paid  in  per  mile  of  single  main  track  (112  miles) 22,321  43 

Proportion  of  same  for  Ohio  (11.2  miles) .' 22,321  43 


CAPITAL  STOCK   ISSUED,   AND   ON   WHAT   ACCOUNT,   AS   FOLLOWS: 


On  what  account. 

No. 
shares. 

Amount  of 
common. 

Amount  of 
preferred. 

40,550 

672 

8,778 

$2,027,500 

33,600 

438,900 

For  construction  on  extension  of  line  or  branches 

Total 

50,000 

12,500,000 

Stockholders,  residents  of  Ohio,  416. 
Amount  of  stock  held  by  them  June  30,  1881,  $2,266,950. 

Agents  authorized  to  transfer  stock :     Have  no  agents  for  the  transfer  of  stock, 
transfers  made  at  principal  office  of  the  company. 


All 


FUNDED  DEBT. 


1.  Kind  of 
bond  or  obli- 
gations. 

o 

"o 

«  i 

.2 
erf" 

3 
-a 

a 

a 
"o 

6.   Amount 
of  author- 
ized issue. 

7.  Amount 
actually 
issued. 

First  mortgage 
Second      " 

Sink'g  fund  bond 

Oct.,  1867 
Jan.,  1872 

Oct.,  1897 
Jan.,  1892 

7 
7 

$1  ,.500,000 
1,000,000 

$1,500,000 
1,000,000 

Total 

$2,500,000 

$2,500,000 

Average  amount  per  mile  of  single  main  track   (112  miles)  $22,321  43 

Proportion  of  same  for  Ohio  (11.2  miles) 22,321  43 

Amount  in  hands  of  trustees  of  sinking  fund  for  redemption 25,350  00 
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OTHER   INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $19,960  00 

All  other  debts,  current  credit  balances,  etc 110,.558  96 

Total  unfunded  debt 130,518  96 

Cash  securities,  debit  balances,  etc.,  available  to  payment 197,433  76 

Excess  of  assets  over  unfunded  debt $66,914  80 

Total  net  debt  liabilities $2,500,000 

Average  amount  per  mile  of  single  main  track $22,321  43 

Proportion  of  same  for  Ohio All 

Total  of  paid  in  stock  and  debt 5,000,000 

Total  average  amount  per  mile $44,642  86 

Proportion  of  same  for  Ohio All 


COST  ( )F  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


Right  of  way 

Civil  engineering,  salaries,  etc  

Grading  and  masonry 

Bridges,  steel  rails  

Timber  and  ties 

Superstructure 

Iron  rails,  chairs  and  spikes 

Fencing 

Passenger  and  freight  stations 

Engine  and  car  houses 

Machine  shops,  machinery  and  fixtures. 

Other  buildings  and  fixtures    

Telegraph  

Interest  and  discount 

Steam  Excavator 


Total  expenditures  for  construction. 


a.- 
«  o 


$125,520  03 
100,072  95 

3,013.731  05 

35,140  82 

33,600  60 
68,565  50 
82,144  63 
2,500  00 

4,862  85 

315,615  72 

9,079  37 

$3,790,893  52 


Average   cost  per  mile  of  road  constructed  (single  main  track,  112 

miles)  $33,847  26 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

112  miles) 33,847  26 

Proportion  of  same  for  Ohio  (112  miles),  all. 
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AiraUAL  EEPOBT. 


COST   OP  EQUIPMENT  OWNED   BY   COMPANY. 

46  locomotives  $507,.501  95 

12  first-class  passenger  cars 56,280  55 

2  second  class  passenger  cars,  combination  cars  7,515  97 

100  box  freight  cars 52,450  00 

2210  platform  cars,  principally  coal  cars 1,024,750  50 

4  baggage  cars 9,930  00 

21  caboose  cars 15,600  00 

1  directors  and  superintendent's  car,  owned  jointly  with  C.  &  T.  E'y  2,250  00 

1  pay  car,  owned  jointly  with  C.  &  T.  Railway 2,275  00 

2  wrecking  cars  1,225  00 

Total  cost  of  railroad  equipment  owned  by  company 51,679,778  97 

Additions  within  the  year  ending  June  30,  1881 344,718  20 

Average  amount  per  mile  (of  single  main  track,  112  miles) 14,998  02 

Proportion  for  Oiiio  (112  miles),  all. 

Total  for  road  and  equipment 5,470,672  49 

Total  average  amount  per  mile  (of  single  main  track,  112  miles) 48,845  28 

Proportion  of  same  for  Ohio  (112  miles),  all. 


CHARACTERISTICS,  ETC. 

LINE  IN  OPERATION. 

Length.  In  Ohio. 

Single  main  track — Columbus  to  Athens 75.62  miles.  All. 

Logan  to  Straitsville 12,39     "  " 

Nelsonville  to  Junction  Straitsville  Branch, 

andtoObirton 2044     "  " 

Total  single  main  track 108.45     "  " 

Aggregate  of  sidings  and  other  trac'ks 45.36     "  " 


Total  length  laid  with  rail  computed  as  single  track 153.81 

Length  laid  with  steel  rail 104.84 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Branches. 

Sidings,  etc. 

Total. 

15.87 
23.53 
19.27 
16.95 
1.89 

12.40 
5.62 

14.31 
8.37 
6.66 

28.27 

29.15 

23.82 
7.12 
1.89 

57.40 

32.44 

6  55 

Totals 

75.62 
75.62 

32.83 
29.22 

46.36 

163.81 

Steel  rail 

104.84 
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GAUGE,   GRADK,   CURVATURE,   KAILS,   ETC. 

Gauge 57  inches. 

Grade — Maximum,  per  mile 26.4  feet. 

Longest  maximum 5,0U0    " 

Aggregate  length  of  maximum 12,000     " 

Curvature — Shortest  radius  on  branch 717    " 

Aggregate  length  of  shortest  radius 431     " 

Aggregate  length  of  all  curves 39.31  miles. 

Aggregate  length  of  tangent  69.14      " 

Rail— Iron— On  road 97  94     " 

Average  weight  per  yard 56  lbs. 

Steel— On  road 209.68  miles. 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile 3.000 

Number  laid  during  the  year,  about 70,000 

Ballasted — On  whole  line 153.81  miles. 

In  Ohio All. 

With  gravel,  stone  and  cinders. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood — 29;  greatest  age,  IS/j  years ;  aggregate  length 3,262  ft. 

Iron — 7;  greatest  age,  V^V  years ;  aggregate  length 803" 

Combination — 4;  greatest  age,  S/j ;  aggregate  length 400" 

Total 4,465  ft. 

Trestles — 36;   greatest  age,  9  years;  greatest  height,  15  feet;   greatest  length,  333 

feet ;  aggregate  length,  2,985  feet. 
Length  of  shortest  span  of  truss,  24.1  feet ;  of  longest,  181  feet ;  greatest  length  of 

beams  between  points  of  support,  if  not  trussed,  13  feet. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  16  inches ;  length  of 

ties,  10  to  14  feet. 
Number  of  track  stringers,  2  and  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?     Once  a  month. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  person  ?    Aana- 

lytical,  about  twice  a  year. 

Fencing— A\  erage  and  Aggregate  Cost.  Whole  Line.       In  Ohio. 

Number  miles  fencing,  computed  as  single  line 188  All. 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  $1.25) 176 

Wire  (average  cost  per  rod,  $1.00) 10 

Hedge 2 

Average  cost  of  fencing,  about  $1.25. 

Average  cost  of  same  per  rod,  about  $1.25. 

Length  of  road  unfenced,  and  the  reason  therefor,  about 13 

Through  towns,  etc.,  not  requiring  fence. 
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CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

L.  M.  Division,  P.,  C.  &  St.  L.  Railway,  at  Columbus,  Ohio.    ■ 

C.  &  M.  V.  Division,  P.,  C.  &  St.  L.  Railroad,  at  Lancaster,  Ohio. 

Scioto  Valley  Railway,  at  7  miles  east  of  Columbus. 

Number  o£  crossings  of  highways  at  grade  in  this  State  without  protection,  82. 

Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  3. 
Number  of  crossings  of  highways  over  railroad,  1. 

"  "  "  under  railroad,  1. 

Highway  bridges  18  feet  above  track,  1. 
Do  all  trains  stop  at  R.  R.  crossings  as  required  by  law  ?   Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated lOSJ  ;  in  Ohio,  all. 

Miles  of  same  owned  by  railroad  company,  jointly 108.j ;  "        " 


Passenger  and  freight 28;  in  Ohio,  all. 

Number  with  telegraph  communication 25;        "  " 

Number  of  same  operated  by  railroad  company 25;        "  " 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Telegraph 
Company  charges  for  commercial  messages. 

ROLLING  STOCK. 

Locomotives 46;  Average  weight 110,000  lbs. 

Express  and  baggage  cars 4;  "  33,000    " 

Passenger  cars 16;  "  46,190    " 

Freight  cars 3,011. 

Other  cars 23. 

Above  includes  not  owned  by  company  reporting. 

Freight  cars — 701,  owned  by  coal  operators  and  miners  (100  of  these  are  four-wheel 

dump  cars). 
Terms  of  service :     Three-fourths  of  one  cent  per  mile  mileage,  loaded  or  empty. 
Number  of  locomotives  equipped  with  train  brakes,  10. 
Kind  of  brake:     Westinghouse  Air  Brake,  automatic. 
Number  of  cars  equipped  with  train  brakes,  16. 
Kind :     Westinghouse  Air  Brake,  automatic. 
Number  of  passenger  cars  with  "Miller  Platform,"  16. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

"  Miller  Platform." 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?    Yes,  so  far  as 

is  practicable. 
State  methods  of  heating  cars  used  for  the  transportation  of   passengers :     Patent 

car  stove. 
Means  of  lighting  same  :     Candles  and  lamps. 


COLUMBUS    AND    HOOKING    VALLEY    RAILROAD. 
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SPEED  OF  TRAINS. 

Express  passenger,  average  rate,  including  stops 22  miles  per  hour. 

Mail  and  accommodation 22 

Freight  trains 12 

EMPLOYES. 

Superintendents 2 

Telegraph  operators .■ 23 

Engineers 45 

Baggagemen 5 

Flagmen,  switch-tenders  and  watchmen 13 

Laborers 99 

Clerks 79 

Train  dispatchers 2 

Firemen 50 

Wipers  49 

Mechanics 263 

Conductors  46 

Braljemen 93 

Station  agents 28 

Section  men 212 

Other  employes 61 

Total  number  employeil  by  Company  in  operating  line 1,070 

Proportion  for  Oliio All. 

EXPRESS  AND   TRANSPORTATION   COJIPAXIES. 

Express  companies  run  on  this  road  :     Adams  Express  Company. 
Terms  :     From  16  to  32  cents  per  100  lbs. 
AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipraunt  and  superstructure. 


Lo'.omotives 


[   Passenger  . 
(  Freiglit 

Passenger  . 

Baggage.... 

Box 

I    Stock 

I 


Coal 

[  Flat 

f   Iron — About  5  years  on 

-j       tiacksmost  in  use 

i    Steel  in  use  now  10  years 
int  Fastenings 


Average 
life  in 
Years. 


Equipment  and  superstructure. 


Telegraph  poles 
Fence  posts 


f   W'd'n-Inusel3>^yr 

i 

j    Iron-In  use  7^  yrs.. 

I    Combination — In  use 

SJ^  years 

Trestles— In  use  9  yr.s 
Piling 

(  Ce'lar  

(.  Other 


*None  of  these  have  been  worn  out  since  the  road  was  built. 
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RATES  OF  TRANSPORTATION. 

PASSENGERS. 


Fare  charged  per  mile  : 

For  distances  less  than  8  miles... 

For  distances  over  8  mi. — 1st  class 

Excursion 


Highest.      Lowest. 


.07i  Cte. 
.03 
.02  J 


.03J^  CU. 

.02i 

.01 


Average. 

About  .05  ( 

"      .024 

.015 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

Average.  Highest.         Lowes 

First  class 01  .00243 

Second  class 01  .0023 

Third  class 01  .002 

Fourth  class 01  .00166 

Fifth  class 0055  .00115 

Special  class 0057  .0009 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

First  class 05  .05  .05 

Secondclass 05  .05  .05 

Third  class 05  .05  .05 

Fourth  class 05  .945 

Fifth  class 045  .04 

Special  class 04  .02 

Rate  per  ton  per  mile  on  freight  carried  mc  re  than  30  miles: 

Firstclass 05  .05  .05 

Second  class -0475  .046 

Third  class 045  .041 

Fourth  class 0435  .032 

Fifth    class 04  .023 

Special  class 03  .012 

Rate  per  ton  per  mile  for — 

Coal — Carried  10  miles  or  more 05  .01 

Carried  less  than  10  miles 05  .04 

Pig  iron — Carried  10  miles  or  more 05  .012 

Carried  less  than  10  miles 05  .05  .05 

Limestone— Carried  ten  miles  or  more 05  .01 

Carried  less  than  ten  miles 05  .045 

Iron  Ore— Carried  ten  miles  ormore 05  .012 

Carried  less  than  ten  miles 05  .045 

Undressedstoneorlumber— Carried  10  miles  or  more...        .05  .011 

Carried  less  than  10  miles...         .05  .05  .05 
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Bridges  built  in  Ohio,  as  follows : 
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Location  or  how  designated. 


Construction. 


Material. 


Length. 


Little  Monday. 

Pelton 

Payne's 

Lehman's 


Howe  Truss. 


Wood.. 


86  feet. 
86    " 
86    " 
106    " 


Trestles — filled  and  converted  into  embankment 53  feet. 

Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  $1.00)..       9  miles. 

Grading — Miles  of  main  track  graded 438;inOhio,    All. 

Ballasting — Miles  of  main  track  ballasted 438;      "  " 

Rail  laid — Steel,  60  lbs.  per  yard — miles  of  track 11.22;      "  " 

New  iron,  .56  lbs.  per  yard— miles  of  track 750;      "  " 

Train  Mileage— Passenger 153,376 

Freight 659,571 

Mixed 60,442 

Construction 6,895 


Total 

Car  Mileage— Passenger  391,673 

Express  and  baggage 140,875 

Freight— loaded 7,803,094 

empty 5,202,062 

Caboose 512,729 

Construction  and  other 41,170 

Total : 

Fuel  consumed — Wood,  1,285  cords;  coal,  25,597]  tons.    Total  cost 

Losses,  etc.,  paid — On  goods  and  baggage 

For  injuries  in  Ohio,  fatal  and  non-fatal: 

to  employes 1,166  65 

to  others 295  00 


Total 

For  animals  killed  in  Ohio 


880,284 


14,091,603 

S32,244  62 
281  82 


$1,461  65 


5  horses $313  00 

1  mule .50  00 

lOcattle 162  00 

101  sheep 336  50 

1  hog 5  00 

Total ., $396  50 

Amount  claimed  in  litigation,  etc  ,  for  injuries  in  Ohio  to  persons,  unknown. 
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TRANSPORTATION. 

Passengers — Number  carried,  local  239738 

through 2,530 

Total 242,275 

Average  number  carried  in  each  car  per  trip,  about 35 

Average  number  of  miles  traveled  by  each 23.92 

Total  mileage,  or  number  carried  one  mile 5,795,490 

Average  amount  received  for  each 48.9  cts. 

Average  amount  pf*-  mile  received  for  each 2.04  cts. 

Freight— Tons  carried,  local 1,607,882 

through 10,005 

Total  1,617,887 

Average  tons  in  each  loaded  car  per  trip,  about 12.85 

Average  tons  in  each  loaded  car  per  mile,  about 12.00 

Total  movement,  or  tons  carried  one  mile 92,660,635 

Average  amount  received  for  eath  ton 64.39  els. 

Average  amount  per  mile  received  for  each  ton  1.12  cts. 

Avei'age  amount  received  for  each  ton  through  freight liVtr  cts. 

Average  amount  received  for  each  ton  local  freight 64.08  cts. 

Articles  transported : 

Tons.  Per  cent. 

Coal ■  1,282,336  79.3 

Stone,  lime,  sand,  etc., 57,083  03.5 

Iron  ores 8.5,320  05.3 

Pig  iron....'. 68,524  04.2 

Lumber  and  other  forest  products 26,560  01.6 

Grain,  flour,  and  other  agricultural  products 23,332  01.4 

Live  stock 1,768  00.1 

Salt 2,758  00.2 

Miscellaneous 70,207  04.4 


Total  tonnage  yielding  revenue 1,617,887  100 

Supplies  for  company's  use,  about 40,000 

EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local §113,158  82 

through 5,398  74 


Total $118,557  56 

Freight  transportation— local §1,030,392  85 

through 11,455  00 


Total $1,041,847  85 

Mail  service 4,803  70 

Express  service 6,003  22 

Other  sources : 15,385  78 


Total  earnings  of  line  operated  included  in  this  report $1,186,598  11 
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Ol'ERATING    EXPENSES. 

Maintenance  of  way  and  structures $131,636  69 

Maintenance  of  cars » 161,253  81 

Motive  power 201,862  93 

Conducting  transportation  164,498  41 

General  expenses,  as  follows; 

Taxes  in  Ohio $23,968  17 

Salaries 37,498  30 

Other  general  expenses  of  operating 4,853  83 

?66,330  30 


Total  operating  expenses,  being  61f\;-(i  <7c  of  earnings S725,072  34 

Net  earnings  of  112  miles  operated 461,525  77 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc. : 

C.  C.  &  I.  C.  E'y  Co 2,628  80 

2,628  SO 


Net  income  over  operating  expenses  and  rents  paid $4.58,896  97 

Percentage  of  same  to  capital  stock  and  debt,  09.17. 
Pei'centage  of  to  total  means  applied  to  construction,  etc.,  08.39. 

Per  mile  of  earnings $10,594  62 

operating  expenses 6,473  87 

net  earnings 4,120  7.5 

OTHER  RECEIPTS  AND  PAYJIENTS  WITHIN  THE  YEAR. 

EECEIPTo   OTHER  THAN    E.\ENINGS. 

Payments  on  capital  stock $323,450  00 

Increase  of  Hoating  debt 16,138  32 

"  nei  assets  over  unfunded  debt 32,464  77 

Premium  on  stock  sold 45,681  00 

S417,734  09 

PAYMENTS   OTHER  THAN    OPERATING    EXPENSES   .\ND   RENTALS. 

Interest  on  bonds  (net)   $175,000  00 

Interest  on  floating  debt 246  85 

Dividends 185,062  00 

Last  dividend  declared  on  general  stock :     Feb.  10,  1881. 

Applied  to  sinking  fund 49,800  00 

Construction  of  new  work  70,712  98 

Additional  equipment 344,718  20 

Additional  real  estate •. 24,497  36 

$8.50,0.37  39 

58  R.R.C. 
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ANNUAL     REPORT. 


CONDENSED  GENERAL  BALANCE  SHEET  JULY  1,  1881. 

LIABILITIES. 

Capital  stock ° S2,500,000  00 

Bonds  issued  (30  years,  1  ^jo,  1st  mortgage) 1,500,000  00 

(20  years,  7  ^f,  2d  mortgage) 1,000,000  00 

Bills  payable 19,960  00 

Due  agents 2,236  74 

Due  connecting  roads 3,943  91 

Due  ou  other  accounts 69,447  72 

Coupons  outstanding .' 34,548  59 

Dividends  unpaid 382  00 

Contingent  account 859,130  80 

Total S5,989,649  76 

ASSETS. 

Cash  on  hand =68,043  51 

Construction— Main  line 2,867,124  64 

Straitsville  Branch 2.51,677  50 

M.  C.  &  S.  F.  Branch 267,750  00 

Equipment 1,679,778  97 

Steam  excavator 9,079  37 

Real  estate  (shop,  switcii  and  depot  grounds) 196,351  56 

Shop  tools  and  uiarhinery 33,386  75 

Fencing 35,140  82 

Right  of  way  (part  fencing  included) 125,.520  03 

Bills  receivable 2,478  75 

Suj-iplies  and  material 92,961  74 

Due  from  agents 7,792  61 

Due  from  connecting  roads 80,275  48 

Due  from  other  accounts » 13,925  18 

Sinking  fund 253,500  00 

Telegraph  line 4,862  85 

Total $.5,989,649  76 

ACCIDENTS  IN  OHIO  TO  PERSON'S  DURING  THE  YEAR  ENDING  JUNE  30. 


Uate. 

1S80 

.Inlv 

.■i 

•>A 

Aug. 

S 

Sepi. 

u 

IX 

Oct 

2H 

■,« 

Nov, 

Wi 

Dec. 

1(1 

1S81 

Apr. 

Vl 

■Jb 

June 

'li 

John  Uiill..., 
E.Harapson. 

Reed 

H.  Mender... 
F.  Kniefcr  ... 

—  Whitman 

—  Butler 

Jos.  Lowry... 
Wm.Scoby... 

Fred.  Hceder 
Sam.  Blai 
Jno.  Phillips 


Coal  miner., 
Brakeman  ., 
Linknown... 
Brakeman  ., 

Coal  miner., 
Unknown  ., 
Coal  miner.. 
Unknown... 


Cause  of  accident. 


Intoxicated;  trespassing  on  track 

At  Carroll ;  his  own  fault 

Man  intoxicated  at  Col.  High  St.  cross'g 

Switching  cars  in  yard 

Pinched  while  making  coupling 

Intoxicated;  trespassing  ou  track 

Boy  stealing  ride:  fell  off 

Partially  blind ;  trespassing  on  track.... 
Passenijer  jumped  from  train  in  motion 

Car  pinched  his  foot 

Foot  caught  on  guard  rail  and  crushed 
Run  over  by  cars 


Character  of  injury. 


Killed. 
Leg  broken. 

Killed. 

Legandhipinj'red. 
Lost  one  finger. 
Killed. 


He  recovered. 
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SUMMARY  OF  ACCIDENTS. 


Persons  killed — Causes. 

s 

bc 

a 
» 

1 

a 

O 

"5 

1 
4 

1 

4 

Catching  foot  in  frog  or  between  rails — run  over  

1 

1 

Xotals         

1 

5 

6 

Persons  injured— Causes. 

bO 

a 
a 

1 

9 

S 

£ 

O 

"a 
1 

1 

1 

1 

1 

1 

1 

3 

3 

Totals 

10 

4 

1 

6 

KtCAriTULATIOX. 


Killed — Employes -misconduct  or  want  of  caution 

Others — stealing  rides 

trespassing  on  track,  etc 


Total  killed 

Injured — Passenger.s — misconduct  or  want  of  caution.. 
Employes — misconduct  or  want  of  caution... 
Others — trespassing  on  track,  etc 


Total  injured 6 


Slate  of  Ohio,  County  of  Franklin,  Sf.: 

M.  M.  Greene,  President  of  the  Columbus  it  Hocking  Valley  Railroad  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  care- 
fully examined  the  snme,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  M.  11.  Gueen-e,  President. 

[seal  of  r.  k.] 
Subscribed  and  sworn  to  before  me  this  11th  day  of  October,  A.  D.,  1881. 
[seal.]  F.  H.  Medary, 

yotary  Public  of  Franklin  County,  Ohio. 


COLUMBUS  AND  MAYSVILLE  RAILWAY  COMPANY. 


Name  of  road :  Columbus  and  Maysville  Railwaj',  Southern  Division. 
By  who  owned  :  Ck)lumbus  and  Maj'sville  Railway  Company. 
By  whom  operated  :  Cincinnati  and  Eastern  Railway  Company. 
By  what  authority :  Lease  (temporary). 

Name  of  company  making  this  report :  Columbus  and  Maysville  E.  R.  Co. 
General  office  at  Hillsboro,  Highland  county,  Ohio. 
Principal  office  in  Ohio  at  Hillsboro. 

Address  correspondence  relating  to  this  report  to  Thomas  Hihben,  Secretary, 
at  Hillsboro,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Incorporated  April  27,  1877,  under  the  name  of  the  Columbus  and 
Maysville  Railway  Company,  Southern  Division  (narrow  guage)  ;  capital 
stock,  $350,000.  Terminal  points — North,  Washington  C.  H. ;  South, 
Ripley.  Authority  to  construct  a  branch  from,  at,  or  near  Hillsboro, 
Ohio,  to  Bainbridge,  in  Ross  count}',  a  point  of  intersection  with  the 
Springfield  Southern  Railroad.  The  part  in  operation  is  named  "South- 
ern Division"  in  contradistinction  to  Northern  Division  of  road  from , 
Washington  C.  H.to  Columbirs,  Ohio. 

First  organization  to  elect  a  Board  of  Directors,  August  20,    S77. 

Board  elected— C.  S  Bell,  Benjamin  Barrere,  Josei>h  H.  Richards, 
John  H.  .Jolly  and  John  W.  Kibler,  of  Highland  county;  Chambers 
Baird  and  Andrew  King,  of  Brown  county.  C.  S.  Bell  was  elected 
President,  H.  M.  Higgins,  Secretary,  Benjamin  Barrere,  Treasurer,  and 
F.  J.  Picard,  Chief  Engineer.  H.  M.  Higgins  resigned  October  30,  1877, 
and  Thomas  Hibben  was  appointed  to  fill  vacancy.  Benjamin  Barrere 
resigned  as  Treasurer  November  23,  1877,  and  E.  L.  Ferris  filled  the 
vacancy.  Commenced  work  of  construction  in  November,  1877,  and 
completed  to  junction  with  M.  &  C.  R.  R.,  one  mile  west  of  HillsfcQro, 
January,  1879.  At  annual  election,  May  28,  1878,  the  number  of  Direc- 
tors was  increased  to  thirteen. 

On  July  9,  1878,  bonds  were  authorized  to  be  issued  to  the  amount 
of  $350,000,  of  which  sum  $70,000  first  mortgage  bonds  were  directed  by 
the  Board  to  be  issued  to  secure  indebtedness  for  the  purchase  of  iron. 
By  authority  given  to  Trustees  appointed  by  council  of  the  incorporated 
village  of  Hillsboro,  under  a  law  granting  them  power  to  levy  a  tax  for 
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completion  of  the  road  from  junction  with  M.  &  C.  Road  to  the  town,  the 
track  was  laid  into  town  and  road  completed  November,  1879,  under  an 
,  organization  known  as  the  Hillsboro  Short  Line  Railway  Company. 

By  consent  of  stockholders  and  action  of  Board  of  Directors,  charter 
was  amended  to  extend  the  road  from  Washington  C.  H.  to  Columbus, 
and  from  Ripley  to  Aberdeen,  on  August  5,  1880. 

On  August  12,  1880,  the  capital  stock  was  increased  82,650,000, 
making  the  total  capital  stock  $3,000,000. 

At  October  term  of  court,  1880,  the  name  of  the  company  was 
changed  to  Columbus  and  Maysville  Railroad  Company.  By  amend- 
ment April  21,  1881,  the  course  of  the  line  was  changed,  to-wit :  running 
to  Columbus  via  Mt.  Sterling,  Jeffersonville,  Sabina,  Hillsboro,  Russel- 
ville,  to  Aberdeen,  instead  of  via  Washington  C.  H.,  Hillsboro  and 
Ripley.  No  part  of  the  extension  yet  constructed  or  contracted.  Rights- 
of-way  obtained  for  almost  the  entire  line,  and  a  subscription  of  8500,000. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

C.  S.Bell 

5^2  500 

2,500 
2,500 

Manager  (narrow  g.  div.)- 
General  Superintendent... 

2,500 
2,.500 

F.  J.Picard 

2,500 

C  S  Bell 

!•  Executive  Committee. 

J 

11 

W.  R.Smith 

I     ::::::::::: 

Dan.  F.  Scott 

Joseph  H.  Richarde 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

C.  S.Bell  

Hillsboro,  0 

t.J.  Picard  .' 

Hillsboro,  0. 

D.  F.  Scott 

R.  I.  Hough 

W.R.Smith 

John  H.  Jolly 

II 

Joseph  H.  Richards  
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ANNUAL    RETORT. 

CAPITAL  STOCK. 


CAPITAL   STOCK   AUTHORIZED   BY   LAW. 

Amount— common 8350,000  00 

Number  of  shares — common 7,0CO 

Par  value  of  each — common S30  CO 

Increase  since  June  30,  1831 — common 2,650,000  00 

Capital  stock  authorized  by  vote  of  Company — common 60,400  00 

Amount  subscribed — common 66,950  00 

Total  paid  in  capital  stock — common 60,400  00 

Average  amount  paid  in  per  mile  of  single  main  track  (18.7  miles) S8,230  00 

Capital  stock  issued,  and  on  what  account,  as  follows : 

For  subscriptions  paid  in  cash — No.  shares,  1,208. 

Stockholders,  residents  of  Ohio,  414. 

Amount  of  stock  held  by  them  June  30,  1881,  560,400.00. 

FUNDED  DEBT. 


o 

d    . 

cl 

S 

a 

^ 

■ 

^  3 

9.  o5 

o 

to 

a 

oi 

—  c 

ji 

"S-2 

tJtJ 

o 

^ 

o 

S'O 

<D 

2:3 

«g 

p 

^ 

^ 

i'i 

II 

•'-' 

^ 

« 

CO 

Til 

lO 

CO 

!> 

1st  mortgage.. 

Jan.  1,  1879... 

Jan.  1, 1899 

7/„ 

$70,000 

$61,400 

Average  amount  per  mile  of  single  main  track  (18.7  miles),  $3,288.42. 


OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $6,721  72 

All  other  debts,  current  credit  balances,  etc 4,151  00 

Total  unfunded  debt 10,872  72 

Cash  securities,  debit  balances,  etc.,  available  to  payment  (un- 
collected stock  value) 1,987  64 

Net  unfunded  debt S8,885  08 

Average  amount  per  mile  of  single  main  track S475  13 

Increase  since  June  30, 1880 4,151  30 

Total  of  paid  in  stock  and  debt 130,685  08 

Total  average  amount  per  mile : 6,988  50 
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Construction  acoount. 


Expenditures 

prior  to  July 

1,  1880. 


Real  estate  

Right  of  way 

Civil  engineeiiog 

Grading  and  masonry 

Bridges 

Timber  and  ties 

Superstructure 

Iron  rails,  chairs  and  spikes... 

Fencing  and  cattle  guards 

Other  buildings  and  fixtures.. 

Contingent  expenses 

Tools 

Ballast 


Total  expenditures  tor  construction. 


S210  00 

789  00 

5,330  21 

17,118  15 

1,947  00 

9,940  01 

6,354  97 

44,391  71 

417  81 

251  34 

1,524  62 

570  18 

3,854  85 


2,599  85 


COST   OP   EQUIPMEXT   OWNED   BY   COMPANY. 

Locomotives,  1 

Box  freight  cars,  1 

Platform  cars,  5 

Mail  and  express  cars  and  combination 

Hand  cars,  1 

Track  laying  cars,  1  

All  other  rolling  stock,  tools,  machinery,  etc 

Total  cost  of  railroad  equipment  owned  by  company 

Average  amount  per  mile  (of  single  main  track,  18.7  milee)  .... 


$5,040  00 
803  47 

1.199  85 

1.200  00 
37  25 
52  25 

706  00 

10,083  82 

539  50 


OTHER   ITEMS   CHAROED   TO   PERMANENT   INVESTMENT. 

Office  and  station  supplies ?177  00 

Total  permanent  investment 10,265  82 

Average  per  mile  (of  single  main  track,  18.7  miles) 548  98 

CHARACTERISTICS,   Etc 


PROPOSED   LINES. 


From  Hillsboro  to  Columbus,  74.5  miles. 
From  Sardinia  to  Maysville,  26.4  miles. 
Proposed  gauge,  4  feet  8|  inches. 
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ANNUAL     REPORT. 
LINE       IN       OPERATION. 


Narrow  Gauge  Division. 

Lenglli. 

Single  main  track,  Hillsboro  to  Sardinia 18.7 

Total  single  main  track 18.7 

Aggregate  of  sidings  and  other  tracks 1 

Total  length  laid  with  rail  computed  as  single  track 19.7 

Laid  with  35-pound  iron  rail. 

Length  in  Ohio,  distributed  as  follows  : 


Count)'. 

Main  track. 

Sidings,  etc. 

17.10 

1.60 

18.70 

.7 

.3 

Totals 

1.00 

LINE   OPERATED   UNDER   LEASE — EMBRACED   IN   THIS   REPORT. 

Length. 
Hillsboro  Short  Line  Railway,  from  M.  &  C.  Junction  to  Hillsboro 1.30 

GAUGE,    GRADE,   CURVATURE,   RAILS,   ETC. 
Narrow  Gauge  Division,  Ilillsboro  to  Sardinia. 

Gauge 3  feet. 

Grade — Maximum,  per  mile 79    " 

Longest  maximum 2,000    " 

Aggregate  length  of  maximum. 1.5,000    " 

Curvature — Shortest  radius 716    " 

Aggregate  length  of  shortest  radius 3,840    " 

Aggregate  length  of  all  radii 12,000    " 

Aggregate  length  of  tangent 15.70  miles. 

Rail — Iron — Average  weight  per  yard 35  lbs. 

Ties — Average  number  per  mile 2,865 

Ballasted — On  whole  line — Very  little  line  ballasted,  as  the  grade  is  to  be  changed 
in  converting  road-bed  from  narrow  to  standard  guage. 


BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood — Greatest  age,  3  years;  aggregate  length,  118  feet. 

Trestles — 15 ;  greatest  age,  3  years ;  greatest  height,  30  feet ;  greatest  length,  300  feet. 

Length  of  shortest  span. of  truss,  12  feet;  of  longest,  16  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches ; 
length  of  ties,  6  feet. 

Number  of  track-stringers,  4. 
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Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?    Daily. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Sectioa  foreman. 

lENCING. 

Fenced  by  landowners  along  the  greater  part  of  line. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 
Marietta  &  Cincinnati  Railroad,  near  Hillsboro,  IJ  miles  west. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

STATIONS. 

Passenger  and  freight 6 

H^umber  with  telegraph  communication None. 

ROLLING  STOCK. 
Furnished  by  Cincinnati  Eastern. 

TKANSPORTATION. 

From  July  10, 18S0,  to  November  1, 18S0. 

Passengers — Number  carried,  local 1,804 

through 18 

Total 1,822 

Average  number  carried  in  each  car  per  trip 10 

Average  number  of  miles  traveled  by  each 19 

Average  amount  received  for  each 42c. 

Average  amount  per  mile  received  for  each 2}c. 

Freight — Tons  carried,  local 175 

through 159 

Total 334 

Average  amount  received  for  each  ton SI  30 

Average  amount  received  for  each  ton  through  freight 91 

Average  amount  received  for  each  ton  local  freight 1  75 

Articles  transported : 

Tons. 

Lumber  and  other  forest  products 42 

Manufactures,  including  agricultural  implements 15 

JVIerchandise 118 

Total  tonnage  yielding  revenue 175 
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EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation — local  $288  77 

through  8  50 

Total 5297  27 

Freight  transportation — local S636  75 

through  3  15 

Total S639  90 

Mail  service 339  09 

Express  service  68  92 

Total  earnings  of  line  operated  included  in  this  report $1,345  18 


OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $211  75 

Maintenance  of  cars 99  83 

Motive  power 583  03 

Conducting  transportation  64  70 

General  expenses,  as  follows : 

Taxes  in  Ohio 104  97 

Salaries  770  00 

Other  general  expenses  of  operating 43  80 

Total  operating  expenses $1,878  07 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock  paid $60,400  00 

Loan,  first  series  24,350  00 

Loan,  second  series 4,000  00 

B.  P.  construction  account  j  2,915  28 

Account  current 579  36 

Interest  on  loan 5,832  00 

Interest  on  construction  account 409  35 

Salaries 1,500  00 

$97,485  99 
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ASSETS. 

Track  and  road  bed $92,036  29 

Engineer's  instruments 400  00 

Office  furniture  100  00 

Station  supplies 77  00 

Real  estate '. 275  00 

Account  current 2,384  91 

Uncollected  stock,  value 1,987  64 

$97,485  99 


State  of  Ohio,  County  of  Highland,  ss. : 

F.  J.  Picard,  Superintendent  of  the  Columbus  and  Maysville  Railroad  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  company,  and.  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  F.  J.  Picard, 

[seal  of  r.  r.]  Sup't  Col.  &  Maysville  R.  R.  Co. 

Subscribed  and  sworn  to  before  me,  this  4th  day  of  November,  A.  D.  1881. 

A.  Harman, 
[seal.]  Notary  Public. 


■COLUMBUS,    SPRINGFIELD    AND    CINCINNATI   RAILROAD 
COMPANY. 


Name  of  road:     Columbus,  Springfield  and  Cincinnati  Railroad. 

By  whom  owned :    Columbus,  Springfield  and  Cincinnati  Railroad  Company. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Secretary  and  Treasurer... 
-  Executive  Committee..  - 

Sandusky 

$400 

N  W  Pierce 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Boston,  Mass 

Sandusky. 
Springfield. 

J.  H.  Thomas 

N  W  Fierce 

J.  A.  Jeffrey 

CAPITAL  STOCK. 

CAPITAL   STOCK    AUTHORIZED    BY   LAW. 

Amount— common $1,000,000  00 

Number  of  shares — common 2,000 

Par  value  of  each — common ?50  00 

CAPITAL   STOCK   AUTIIOKIZED    EY   VOTE  OF  COMPANY. 

Amount— common $1,000,000  00 

Amount  subscribed — common  1,000,000  00 

"Total  paid  in  capital  stock — common 1,000,000  00 

Increase  since  June  30, 1880 — common 22,537  75 

-Average  amount  paid  in  per  mile  of  single  main  track  (44.37  miles). 
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CAPITAL  STOCK   ISSUED,   AND   OX   WHAT   ACCOUNT,   AS   FOLLOWS  : 


On  what  account. 


No.  shares. 


Amount  of 
common. 


For  original  construction,  London  to  Springfield 

For  construction  on  extension  of  line  or  branches — Lon-  \ 
don  and  Columbus J 


.5,000 
15,000 


Total.. 


1250,000 
750,000 


$1,000,000 


Stockholders,  residents  of  Ohio,  4. 

Amount  of  stock  held  by  them  June  30,  1881,  $6,050. 

Agents  authorized  to  transfer  stock:  J.  L.  Moore,  Treasurer,  Sandusky. 

FUNDED  DEBT. 


1.  Kind  of 

bond  or  obli- 

galions. 

2.  If  and  how  secured. 

3.  Date  of 
issue. 

4.  Wlien  due. 

If 

6.  Amount  of 
authorized 

7.  Amount 
ictuallyissued. 

1st  mortgage. 

7    per    cent,    bond?, 
mortgage  on  entire 

Sept,  1,  1S71 

Sept.  1,1901 

7 

SI  OOO.OCO  00 

£1,000,000  00 

Total 

fl,000,0CO  GO 

Average  amount  per  mile  of  single  main  track  (44.3'/  miles)  \    (goq  ,07  7c 

Proportion  of  same  for  Ohio J     "^  ~'' 

Amount  in  hand  of  trustees  of  sinking  fund  for  redemption  :  Nothing. 


OTHER   INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $149,186  67 

Total  unfunded  debt 149,186  67 

Cash  securities,  debit  balances,  etc.,  available  to  payment         58,944  58 

Net  unfunded  debt $90,242  09 

Average  amount  per  mile  of  single  main  track $2,033  85 

Increase  since  June  30,  1880 5,586  67 

Total  net  debt  liabilities 1,090,242  09 

Average  amount  per  mile  of  single  main  track 24,571  60 

Proportion  of  same  for  Ohio 2,149,186  67 

Total  of  paid  in  stock  and  debt— gross  debt 2,090,242  09 

Total  average  amount  per  mile  "         48,437  83 

Proportion  of  same  for  Ohio — net  debt 47,109  35 
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COST  OF  EOAD  EQUIPMENT,  Etc. 


Construction  account. 

Expenditures 

prior  to  July 

1,  1880. 

Expendi- 
tures for  the 
year  ending 
June30,1881. 

Total  ex- 
penditures 
to  July 
1,  1881. 

Keal  estate,  etc.,  since  completion  of  road... 
Total  cost  of  road  under  contract,  in  bonds 

§31,064  43 
2,000,000  00 

S3,550  60 

S36,615  03 
2,000,000  00 

Total  expenditiues  for  construction... 

82,031,064  43 

$5,550  60 

$2,036,615  03 

This  company  does  not  own  any  equipment. 

CHARACTERISTICS,  Etc. 


LINE  IX  OPERATIOX. 


Single  main  track,  Columbus  to  Springfield . 


Lenstli.       Jn  Ohio. 
44.37         44.37 


Total  single  main  track 44.37         44.37 

Aggregate  of  sidings  and  other  tracks 2.25  2.25 

Total  length  laid  with  rail  computed  as  single  track 46.62         46.62 

Laid  with  steel  rail :     About  19  miles. 
-  Length  in  Ohio,  distributed  as  follows  : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

Clarke    

14.50 
15.06 
14.81 

.25 

.50 

1.50 

14.75 

1.5.56 

16.31 

Totals 

44.37 

2.25 

46.62 

GAUGE,   GRADE,   CUBVATUKE,   RAILS,   ETC. 

•  Gauge  4  feet  8J  in. 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHEB  THAN   EARNINGS. 

Rental  of  real  estate S144  00 

Increase  of  floating  debt 5,586  67 

Interest 10  49 

Cin.,  San.  &  Cleve.  R.  R.  Co.,  rental  10  months  to  Apr.  30, 1881  66,666  67 
I.,  B.  &  W.  R'y  Co.,  rental  for  May  and  June,  1881,  on  basis 

of  minimum  guarantee  13,333  34 

$85,741  17 
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PAYMENTS   OTIIEK   THAN    OI'EKATING    EXPENSES   AND    RENTALS. 

Interest  on  bonds  (net) $70,000  00 

Construction  of  new  work 5,550  60 

Salary  account 350  00 

Taxes  and  repairs  on  real  estate  in  Columbus 35  40 

Increase  of  floating  assets 9,805  17 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

First  mortgage  bonds $1,000,000  00 

Capital  stock $1,000,000  00 

Individual  account 16  67 

Unpaid  coupons 149,170  00 

§2,149,186  67 

4 

ASSETS. 

Railway $2,000,000  00 

Real  estate,  etc 3ti,615  03 

Cin.,  San.  &  Cleveland  R.  R.  Co.  rental  account, 1,145  84 

Profit  and  loss 53,627  06 

Coupon  agencies 9,170  00 

Individual  accounts 12  00 

Cash  272  91 

New  England  Trust  Co.,  Boston  deposit  account 13,343  83 

Notes  receivable 3.5,000  00 

$2,149,186  67 


Slute  of  Ohio,  County  of  Erie,  ss. : 

J.  L.  Moore,  Treasurer  of  the  Columbus,  Springfield  and  Cincinnati  Railroad 
Company,  being  duly  swotu,  deposes  and  says  that  he  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  affairs  of  said  company  on  the  thirtieth  day  of  June,  A.  D.  1881, 
to  the  best  of  his  knowledge  and  belief. 

(Signed)  J.  L.  Moore,  Treasurer. 

[seal  of  r.  e.] 


COLUMBUS  AND  TOLEDO  RAILROAD  COMPANY. 


Name  of  road  :     Columbus  &  Toledo  Eailroad. 

By  whom  owned  :     Columbus  &  Toledo  Kailroad  Company. 

By  whom  operated  :    Columbus  &  Toledo  Railroad  Company. 

Name  of  Company  making  this  report :     Columbus  &  Toledo  Railroad  Company. 

General  office  at  Columbus,  O. 

Principal  office  in  Ohio  at  Columbus. 

Address  correspondence  relating  to  this  report  to  T.  J.  Jannej',  at  Columbus,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
No  change  since  last  rejDort. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


M.  M.  Greene 

F.  H.  Medary 

T.  J.  Janney 

Orlaud  Smith 

Geo.  R.  Carr 

F.  B.Sheldon  

AV.  H.  Harrison  .... 

W.  A.  Mills 

W.  H.  Harrison.... 

M.  M.  Greene 

AVm.  G.  Deshler.... 

D.  S.  Gray 

Samuel  M.  Young . 


President '  Columbus,  O. 

Secretary  and  Treasurer... 

Auditor  | 

General  Manager j 

General  Superintendent...; 

Chief  Engineer..- 

General  Passenger  Agent.. 

General  Freight  Agent | 

Gineral  Ticket  Agent 

1  f 

r  Executive  Committee.  ■> 


Total    Salaries $13,300 


Salary. 


Toledo,  O. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Columbus,  0 

Wm  G.  Deshler 

A.  H.  Kling Marion,  0. 

McD.  M.  Carey Crawford,  0. 

Samuel  M.  Young [  Toledo,  0. 

H.  S.  Walbridge 1 

Orland  Smith 
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CAPITAL  STOCK. 

Capital  stock  authorized  by  law — Amount — common $2,500,000  00 

.JSfumber  of  shares — common 50,000 

Par  value  of  each— common $50  00 

Capital  stock  authorized  by  vote  of  company — common 2,500,000  00 

Amount  subscribed — common 1,039,500  00 

Total  paid  iu  capital  stock —common 1,039,500  00 

Increase  since  June  30, 1880 — common...  107,459  40 

Average  amount  paid  in  per  mile  of  single  main  track,  117.7  miles...  8,831  77 

Proportion  of  same  for  Ohio All. 

Capital  stock  issued,  and  on  what  account,  as  follows  : 

For  subscriptions  paid  in  cash,  20,790  shares — common $1,039,500  00 

Total  number  of  shares,  common,  20,790  ;  amount 1,039,500  00 

Stockholders,  residentsof  Ohio 1,240 

Amount  of  stock  held  by  them  June  30,  1881 $999,500  00 

Agents  authorized  to  transfer  stock  :     Xone  but  Secretary  of  the  comp.my 

I 
FUNDED   DEBT. 


1.     Kind  of 
bond    or 
oblig'tions. 

2.     If  and  how 
secured. 

CO 

i 

Si 

a 
"o   , 

III 
CO 

O  C3^ 

Coupon bond 

Non      " 

1st  mortgage 

Aug.  1,1875 

Aug.  1,1905 

7 

$2,500,000 

$1,988,000 
'486,000 
422,000 

Coupon  bond 

2d  mortgage 

Sept.  1,1880 

Sept.  1,1900       7 

600,000 

Total 

$3,100,000 

$2,896,000 

Average  amount  per  mile  of  single  main  track  (117,7  miles) $24,604  93 

Proportion  of  same  for  Ohio  (All)   All. 

Increase  since  June  30,  1880 423,000  00 


OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $155,832  50 

All  other  debts,  current  credit  balances,  etc 67,030  79 

Total  unfunded  debt 222,863  29 

Cash  securities,  debit  balances,  etc.,  available  to  payment 80,477  74 


Net  unfunded  debt $142,386  55 

Average  amount  per  mile  of  single  main  track  $1,209  73 

Proportion  of  same  for  Ohio All. 

Increase  since  June  30,  1880 68,533  82 

Total  net  debt  liabilities 3,038,385  55 

59  R.R.C.  '1' 
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Average  amount  per  mile  of  single  main  track $25,814  66 

Proportion  of  same  for  Ohio All. 

Total  of  paid  in  stock  and  debt 4,077,885  55 

Total  average  amount  per  mile  $34,646  43 

Proportion  of  same  for  Ohio All. 

COST  OF  EOAD  EQUIPMENT,  Etc. 


Construction  account. 


Right  of  way 

Civil  engineering 

Bridges 1 

Timber  and  ties [ 

Superstructure ( 

Iron  rails,  chairs  and  spikes — steel  rails  J 

Fencing 

Passenger  and  freight  stations 

Telegraph  

Interest  and  discount 

Toledo  docks  and  acci-etions 

Total  expenditures  for  construction 


£9 


1201,705  34 
139,331  95 

1,870,495  42 

95,381  21 

31,863  58 

6,235  93 

450,118  72 

247,727  16 


$8,042,859  31 


~  o  atoo 

aJ3  c2 


$1,806  23 


2^,39  728 


184,985  87 


$208,190  82 


S  5- 


$203,511  57 
139,331  95 


1,891,894  14 

95,381  21 

31,8H3  58 

6,235  93 

450,118  72 

432,713  03 


$3,251,050  13 


ROAD  ACQUIRED  BY  PURCHASE. 


Average  cost  per  mile  of  road  constructed  (single  main  track,  117.7 

miles) , $27,621  50 

Proportion  of  same  for  Ohio  (117.7  miles)  All. 


COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

18  locomotives 

15  first-class  passenger  cars 

353  box  freight  cars 

1,454  platform  cars  (coal  cars)  

5  baggage  and  and  express  cars 

Hand  cars,  not  charged  to  equipment  account 

11  caboose  cars 

1  director's  and  superintendent's  carJOwned  jointly  with "j^ Half  cost 

1  pay  car [C.  &  H.  V  R.  R ) 

Total  cost  of  railroad  equipment  owned  by  company 

Additions  within  the  year  ending  June  30,  1881  

Average  amount  per  mile  (of  single  main  track  117.7  miles) 

Proportion  of  same  for  Ohio 

Total  for  road  and  equipment 4, 


$139,711  15 

64,124  11 

188,325  00 

469,981  54 

12,450  00 

8,875  00 

(   2,2.50  00 

(   2,275  00 

887,991  80 

355,284  38 

7,544  53 

All. 

4,139,041  93 

COLUMBUS    AND    TO1.EDO    KAILROAD. 


931 


Total  average  amount  per  mile  (of  single  main  track,  117.7  miles)  35,166  03 

Proportion  of  same  for  Ohio All. 

Total  permanent  investment 4,139,041  93 

All. 

35,166  03 


Proportion  for  Ohio 

Average  per  mile  (of  single  main  track,  117.7  miles) . 


CHAEACTERISTIOS,  Etc. 

LINE   IN   OPERATION. 

Length. 
Single  main  track,  Columbus  to  Toledo 123.7    miles. 


In  Ohio. 
All. 


Total  single  main  track 123.7    miles.  All. 

Aggregate  of  sidings  and  other  tracks 16.51     "  All. 

Total  length  laid  with  rail  computed  as  single  track...  140.21  miles.  All. 

Laid  with  steel  rail 69.50     "  All. 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

12.21 
22.21 
19.53 
22.14 
15.96 
25.72 

0.87 
2.33 
2.85 
2.49 
2.16 
3.21 
2.60 

13  08 

Delaware 

24..54 

22  38 

24.63 

18  12 

Wood 

28  93 

2  60 

Totals 

117.77 
69  50 

16.51 

134  28 

Steel  rail 

69  50 

GAUGE,   GRADE,   CURVATURE,    RAILS,   ETC. 

Gauge 4.75  feet. 

Grade — Maximum,  permile 26    " 

Longest  maximum 8,000    " 

Aggregate  length  of  maximum 138  miles. 

Curvature — Shortest  radius  1,042  feet. 

Aggregate  length  of  shortest  curve •  2,084    " 

Aggregate  length  of  all  curves 8.25  miles. 

Aggregate  length  of  tangent 109.52    " 

Rail — Iron — On  road 96.54     " 

Average  weight  per  yard 60  lbs. 

Steel— On  road 139.00  miles. 

Average  weight  per  yard  60  lbs. 

Ties — Average  number  permile 3000 

Number  laid  during  the  year 18,479 

Ballasted — On  whole  line 117.77  miles. 

In  Ohio 117.77 

With  gravel,  rock,  crushed  stone  and  sand. 
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BRIDGES,    TRESTLES,   ETC.,   IN   OHIO. 

Bridges— AVood,  8  ;  greatest  age,  5J  years  ;  aggregate  length..     397  feet. 

Iron,  3;  "  5i  "  "  ..     488    " 

Total 885     " 

Trestles — 35;  greatest  age,  52- years ;  greatest  height,  45  ft. ;  greatest  length,  854  feet; 
aggregate  length,  1,914  feet. 

Length  of  shortest  span  of  trass,  20  feet ;  of  longest — wood,  120;  iron,  150; 
greatest  length  of  beams  between  points  of  support,  if  not  trussed,  16  ft. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches; 
length  of  ties,  8  to  13  feet. 

Number  of  track  stringers,  generally  4,  occasionally  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 

How  often  ?    Once  every  3  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING — AVERAGE   AND    AGGREGATE  COST. 

Whole  Line. 

Number  miles  fencing,  computed  as  single  line 231.37 

Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  lod,  Sl.OO) All. 

Average  cost  of  same  per  rod,  $1.00. 

Length  of  road  unfenced,  and  the  reason  therefor 4.17 

Reason — in  towns  not  requiring  fence. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
I.,  B.  &  W.  and  C,  C.  &  I.  C.  R'ys  at  Columbus. 
C,  C,  C.  &  I.  R'y  at  Delaware. 

N.  Y.,  P.  &  0.  and  C,  C,  0.  &  I.  Railroads  at  Marion. 
P.,  Ft.  W.  &  C.  R'y  at  Upper  Sandusky. 
I.,  B.  &  W.  R'y  at  Carey. 
B.  &  0.,  O.  C.  and  L.  E.  W.  R'ys  at  Fostoria. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  140. 
Number  of  crossings  of  highways  under  railroad,  1. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS   AND  TELEGRAPH. 

TELEGRAPH  LINE. 

Miles  on  line  of  road  operated  123.7;  in  Ohio AIL 

Miles  of  same  owned  by  milroad  company  jointly  with 
W.  U.  Telegraph  Company 123.7;        "       All 
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STATIONS. 

Passenger  and  freight,  in  Ohio 27 

Number  with  telegraph  communication 19 

Number  of  same  operated  by  railroad  company All. 

Is  pay  received  for  messages  sent  over  line  owned  b}'  railroad  company  ? 
Charges  for  commercial  messages. 

EOLLING  STOCK. 

Locomotives 18;  average  weight — lbs 110,000 

Express  and  baggage  cars 5;  "  38,000 

Passenger  cars 16;  "  40,000 

Freight  cars 1,454;  "  18,000 

Other  cars 13 

Number  of  locomotives  equipped  with  train  brakes,  7. 

Kind  of  brake:     Westinghouse  Air  Brake. 

Number  of  cars  equipped  with  train  brakes,  19. 

Kind :     Westinghouse  Air  Brake. 

Number  of  passenger  and  baggage  cars  with  "  Miller  Platform  ",  20. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in 
trains :     Miller  Platform. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  b)'  law  ?  As  far 
as  practicable. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Patent 
car  stove. 

Means  of  lighting  same :     Oil  lamps. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops    25  miles  per  hour. 

Mail  and  accommodation 25  " 

Freight  trains 10  " 

EMPLOYES. 

Superintendents 2 

Telegraph  operators 22 

Engineers 17 

Baggagemen 4 

Flagmen,  switch-tenders  and  watchmen  17 

Laborers 10 

Clerks  8 

Train  dispatchers 2 

Firemen 17 

Mechanics 20 

Conductors 15 

Brakemen 39 
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Station  Agents 27 

Section  men 104 

Other  employes 15 

Total  number  employed  by  company  in  operating  line 329 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     American  Express  Company. 
Terms :     From  35  to  55  cents  per  100  pounds. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


Average 
life  in 
years. 


Equipment  and  superstructure. 


Locomotives  - 


r  Pa.ssenger — all  still  in  use 
[Freight— all  still  in  use. 
f  Passenger  " 


Kails  . 


Box 
Stock 
Coal 
[Flat 
riron 


tSteel — none  worn  yet . 
Joint  fastenings                        '' 
Frogs 


[Oak — none  worn  out  yet. 

I  Pine— none. 

-I 

I  Hemlock — none. 

L  Cedar 

Wooden 

Iron 

Combination 

Trestles 

I  Piling J 

fCedi  r,  still  in  use. 

■A 

(.Other 
Fence  posts — Cedar — stillBinHuse. 


Ties  . 


Bridges.. 


None  worn|suffi- 
ciently  to  form 
estimate. 


Telegraph  poles-^ 


RATES  OF  TRANSPORTATION.     . 

PASSENGERS. 
Fare  charged  per  mile ;  Highest. 

For  distances  less  than  8  miles 06Cts. 

over  8  miles — First  class 03 

Second  class 03 

Excursion 02J 

FREIGHT. 

Rate  per  100  lbs.  per  mile  when  freight  weighs  less  than  a  ton  : 

First  class 01  Cts. 

Second  class 01 

Third  class 01 

Fourth  class 01 

Fifth  class 0055 

Special  class  0037 


Lowest. 
.03  Cts. 
•Oil 
.Olf 
.0161 


.0024  Cts. 

.002 

.0016 

.0012 

.0008 

.00064 


Average, 
ab't  4i  Cts 


Can't  give 
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Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 05 

Second  class 05 

Third  class 05 

Fourth  class ■•       05 

Fifth  class 04| 

Special  class 04 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles  : 

First  class  05 

Second  class 0475 

Third  class 045 

Fourth  class 0425 

Fifth  class 04 

Special  class 03 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 05 

carried  less  than  ten  miles 05 

1  ig  iron — Carried  ten  miles  or  more 05 

carried  less  than  ten  miles 05 

Limestone — Carried  ten  miles  or  more 05 

carried  less  than  ten  miles 05 

Iron  ore — Carried  ten  miles  or  more - 05 

carried  less  than  ten  miles 05 

Undressed  stone  or  lumber — Carried  ten  miles 

or  more 

Undressed  stone  or  lumber — Carried  less  than 

ten  miles 

No  charge  made  for  loading  or  unloading. 


.05 


.05 


.05 

.05 

.05 

.05 

.05 

.05 

.044         -) 

.04 

.02           ' 

Can't  give 

average. 

.048         -| 

.04 

.032 

Can't  give 
'  1  average. 

.024 

.017 

.007         J 

.007 

.04 

.008 

.05 

.05 

.008 

.045 

.008 

.045 

.01 

.05 

.05 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Ballasting — Milesof  main  track  ballasted  with  rock 

Rail  laid — Steel,  60  lbs.  per  yard — milesof  track  

Train  mileage — Passenger 

Freight 

Mixed  

Construction 


230,562 

333,175 

22,750 

6,377 


3  miles. 


Total 
Car  mileage — Passenger 


492,119 

Express  and  baggage  216,832 

Freight— loaded 6,881,582 

empty 1,376,316 

Caboose  330,090 

Construction  and  other,  about 36,000 


592,864 


Total 9,332,939 

Fuel  consumed— Wood,  655^  cords;  coal,  18,589  tons;  total  cost $33,771  20 

Losses,  etc.,  paid — On  goods  and  baggage 148  81 
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For  injuries  in  Ohio,  fatal  and  non-fatal : 

To  employes    ..  

To  others 


Total SH78  00 

For  animals  killed  in  Ohio  : 


Horses,  4., 

Mule,  1 

Cattle,  6.... 
Sheep,  21.. 
Hogs,  5 


S178  00 

500  00 

S220  00 

75  00 

67  50 

55  00 

38  37 

Total $455  87 


TRANSPOKTATION. 


Passengers — Number  carried,  local 191,648 

through 16,276 


Total 207,924 

Average  number  carried  in  each  car  per  trip 25.2 

Average  number  of  miles  traveled  b)'  each 32.86 

Total  mileage,  or  number  carried  one  mile 6,843,776 

Average  amount  received  for  each 78.15  cents. 

Average  amount  per  miZe  received  for  each 2.38  cents. 

Freight— Tons  carried,  local 180,408 

through  484,645 


Total 665,053 

Average  tons  in  each  loaded  car  per  trip About  7 

Average  tons  in  each  loaded  car  per  mile 9.94 

Total  movement,  or  tons  carried  one  mile 68,425,114 

Average  amount  received  for  each  ton 84.8  cents. 

Average  amount  jofr  miVf  received  for  each  ton 82  cents. 

Average  amount  received  for  each  ton  through  freight 99.2  cents. 

Average  amount  received  for  each  ton  local  freight 46  cents. 

Articles  transported  : 


Coal  

Stone,  lime,  sand,  etc 

Ores 

Pig  and  bloom  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products  . 

Live  stock 

Animal  products 

Miscellaneous .- 


Tons. 

Per  cent. 

390,749 

58.7 

25,521 

8.8 

15,714. 

2.4 

43,779 

6.5 

113,718 

17.3 

24,487 

3.7 

6,678 

1.0 

6,909 

1.0 

37,498 

5.6 

Total  tonnage  yielding  revenue 665,053 

Supplies  for  company'suse About  8,000 
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EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

transportation— local $122,327  27 

through 40,164  48 


Total 

Freight  transportation — local  $83,137  58 

through  480,767  84 


Total  $563,906  42 

Mail  service 8,147  20 

Express  service 9,351  22 

Other  sources 29,151  53 


Total  earnings  of  line  operated  included  in  this  report $773,047  12 

OPBKA.TING   EXPENSES. 

Maintenance  of  way  and  structures $127,732  72 

Maintenance  of  cars 21,977  50 

Motive  power 114,345  36 

Conducting  transportation 115,609  10 

General  expenses: 

Taxes  in  Ohio $23,504  90 

Salaries 30,226  31 

Othergeneral  expenses  of  operating 6,670  71 

60,401  92 


Total  operating  expenses,  being  57.05  per  cent,  of  earnings $440,066  60 

Net  earnings  of  124  miles  operated 332,980  52 

Rentals  paid  (for  use  of  road,  track,  depots,  equipment),  etc.: 

C,  C.  &  I.  C.  Division,  P.,  0.  &  St.  L.  R'y $1,000  00 

Pennsylvania  Co.,  operating  Northwestern  Ohio  R'y...  975  30 

Columbus  and  Hocking  Valley  R.  R 10,636  10 

12,611  40 


Net  income  over  operating  expenses  and  rents  paid $320,369  12 

Percentage  of  same  to  capital  stock  and  debt,  7.85. 
Percentage  of  to  total  means  applied  to  construction,  etc.,  7.74. 

Per  mile  of  earnings  $6,234  25 

operating  expenses 3,650  63 

net  earnings 2,583  62 
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OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER  THAN   EARNINGS. 

Payments  on  capital  stock  S107,459  40 

Sale  of  bonds  of  company,  $423,000  ;  at  par  423,000  00 

Increase  of  floating  debt 68,533  82 

Installment  interest  received 24,369  78 


$623,363  00 


PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds $201,740  00 

Interest  on  floating  debt 6,513  48 

Construction  of  new  work  195,144  55 

Additional  equipment ■ 355,284  38 

Additional  real  estate 13,046  24 

Interest  on  lease  ( Pennsylvania  Company) 23,212  92 

Interest  on  scrip  12,000  38 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY'  1st,  1881. 

LIABILITIES. 

Stock $1,039,500  00 

Installment  interest,  scrip 2,260  03 

Bonds  issued,  30  years,  7  per  cent,  first  mortgage 2,474,000  00 

Bonds  issued,  20  years,  7  per  cent,  second  mortgage 422,000  00 

Bills  payable  (principally  real  estate  notes)  155,832  50 

Due  agents 19,361  08 

Due  connecting  roads 31,368  24 

Coupons  unpaid 2,380  00 

Contingent  account 79,167  91 

Due  on  other  accounts 31,022  52 

f4,256,89212& 

ASSETS. 

Cash  on  hand $29,666  99 

Construction 2,418,416  01 

Equipment 887,991  80 

Real  estate 94,792  38 

Right-of-way 203,511  57 

Fencing 95,381  21 

Telegraph  lines 6,235  93 

Toledo  docks  and  accretions 404,772  53 

Supplies  on  band 19,334  27 

Bills  receivable 170  00 
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Toledo,   Ann    Arbor   and   Grand   Trunk   first    mortgage 

bonds  (10)  

Due  from  agents  

Due  from  connecting  roads 

Due  from  other  accounts 

Interest  on  dock  purchase  


9,919  64 
18,038  34 
18,940  20 
21,780  91 
27,940  50 


$4,256,892  28 


ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


Date.       Name  of  person. 


Occupation. 


Cause  of  accident. 


Character  of 
injury. 


Nov.  3 


16 
Dec.  10 


Wilson  B.  Miller .. 


Unknown 


Wm.  Wright 

Clara  Hansbaugh. 


Chas.  Tuller  .. 

Anna  Artz 

Chas.  Kelley.. 


Stealing  ride  and  fell 
off 

Driving  across  track.. 

Crossing  track  in  car- 
riage and  struck  by 
the  engine 

Crossing  track  in  car- 
riage and  struck  by 
the  engine 

Crossing  track  in  car- 
riage and  struck  by 
the  engine i  Slightly  injured. 

I  Lost  two  fingers. 


Killed. 
Seriously  inj'red 


Killed. 


Arm  broken. 


SUMMARY  OF  ACCIDENTS. 


PERSONS    KILLED — CAUSES. 


Others — Riding  or  driving  across  track 1 

Stealing  ride  on  freight  train  1 


PERSONS     INJURED — CAUSES. 

Others — Driving  or  riding  across  track 3 

Coupling,  or  caught  between  cars  and  engine 1 


RECAPITULATION. 

Killed — Others — At  stations  and  highway  crossings 1 

Stealing  rides 1 

Total  killed 

Injured — Employes — misconduct  or  want  of  caution 1 

Others — At  stations  and  highway  crossings ;       3 


Total  injured  . 
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State  of  Ohio,  County  of  Franklin,  ss.  : 

M.  M.  Greene,  President  of  the  Columbus  and  Toledo  Railroad  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  comi'any,  and  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  M.  M.  Greene, 

[seal  of  r.  r.]  •  ■  President. 

Subscribed  and  sworn  to  before  me,  this  19th  day  of  October,  A.  D.  1881. 
[seal.]  F.  H.  Medary, 

Notary  Public  in  and  for  Franklin  county,  0. 


COLUMBUS,  WASHINGTON  AND  CINCINNATI  RAILROAD 
COMPANY. 


Name  of  road :  Columbus,  Washington  and  Cincinnati  Railroad. 
By  whom  owned  :  E.  L.  Harper  et  al. 
By  whom  operated  :  Same. 
General  office  at  Dayton,  Ohio. 
Principal  office  in  Ohio  at  Dayton,  Ohio. 

Address  correspondence  relating  to  this  report  to  J.  E.  Gimperling,  ]\lanager> 
at  Day  on,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  certificate  of  incorporation  of  the  Waynesville,  Port  William 
and  Jeffer.sonville  Railroad,  was  filed  with  the  Secretary  of  State  Decem- 
ber 9,  1875.  and  is  recorded  in  volume  1-5,  page  327,  of  the  Records  of 
Incorporations,  in  that  office. 

At  the  November  term,  A.D.  1877,  of  the  Court  of  Common  Pleas  in 
and  for  Fayette  county,  on  to  wit :  the  '21st  day  of  November,  by  a  decree 
of  that  court  the  name  of  thej'oad  was  changed  to  the  Columbus,  Wash- 
ington and  Cincinnati  Railroad  Company,^  and  a  certified  copy  of  the 
decree  was  filed  in  the  office  of  the  Secretary  of  State  on  the  27th  day  of 
November,  1877,  recorded  in  volume  17,  page  132,  of  the  Records  of 
Incorporation.  On  the  9th  day  of  September,  A.D.  1878,  by  a  decree  of 
the  Court  of  Common  Pleas  in  and  for  Greene  county,  Ohio,  Mr.  J.  E. 
Gimperling  was  appointed  and  duly  qualified  as  Receiver  of  the  Colum- 
bus, Washington  and  Cincinnati  Railroad  Company,  and  was  placed  in 
possession  of  said  property  as  Receiver. 

The  Receiver  remained  in  possession  of  the  property  until  August 
6,  1879,  when  it  was  sold  under  proceedings  for  foreclosure  of  first  mort- 
gage, to  J.  W.  Merchant  et  al.,  and  was  operated  under  the  same  name 
by  J.  E.  Gimperling,  as  manager  for  the  purchasers.  On  Februarj'  15, 
1881,  the  purchasers,  -J.  W.  Merchant  et  al.,  sold  the  property  to  E.  L. 
Harper  et  al,  and  it  was  operated  under  the  same  name,  by  J.  E.  Gimper- 
ling as  manager.  Neither  of  the  purchasers  were  reorganized  into 
another  company. 

The  manager  reports  the  account  of  J.  W.  Merchant  et  al.,  prior  to 
February  15,  1881,  and  of  E.  L.  Harper  et  al.,  February  15,  to  June,  30, 
1881. 
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The  stock  and  debt  of  the  company  were  practically  made  worthless 
by  the  proceeds  of  foreclosure  being  insufficient  to  meet  the  mortgage 
debt. 

Articles  of  incorporation  have  been  filed  with  the  Secretary  of  State 
for  reorganization,  to  be  known  as  the  Cincinnati,  Columbus  and  Hock- 
ing Valley  Railroad  ( Jompany.  The  organization  will  be  perfected  in  a 
few  days. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name.                                    Office. 

Address. 

Salary. 

J.  M.  Hussey i  Vice  President  

Bowersville,     "    

Toledo,             "    

Dayton,             "    

550  00 

50  00 

$100  00 

DIREC  rORS. 


Name. 

Residence. 

Name. 

Residence. 

Alfred  M'Kay     

Mt   Plpnsflnt.    ... 

W  F  M'Kay 

a 

S  L  Gerrard i  Rowprsvillp.    ... 

H.  Compton 

" 

CAPITAL  STOCK. 


Capital  stock  authorized  by  law — 

Amount— common $200,000  00 

Par  value  of  each — common 50  00 

Amount  subscribed — common  (this  debt  liquidated  by  the  sale  of 

the  road  August  6, 1879).. 81,050  00 

Total  paid  in  capital  stock — common 67,300  00 

Average  amount  paid  in  per  mile  of  single  main  track  (23.39  miljs)  ....  2,884  00 

Capital  stock  issued .' 44,250  00 
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FUNDED  DEBT. 


1.     Kind  of  bond 
or  obligations. 

2.  If  and  how 
secured. 

"o 

P| 

CO 

G  o  a 
§5  1 

o.S 

«^  . 

o  S  » 

fl  rj  E3 
CD 

Mortgage 

1877 

July,  1897 

$135,000  00 

$120,000 

This  debt  liquidated  by  the  sale  of  the  road  August  6, 1879. 
Average  amount  per  mile  of  single  main  track  (23.39  miles) 


$5,755  00 


OTHER   IXDEBTEDNESS. 

They  may  be  stated  as  substantially  the  same  as  reported  June  30,  1878. 
COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


Total  expend- 
itures to  July 
1st,  1881. 


Right  of  way 

Civil  engineering 

Grading  and  masonry  

Bridges 

Timber  and  ties 

Superstructure 

Tron  rails,  chairs  and  spikes 

Fencing  

Passenger  and  freight  stations  . 

Interest  and  discount 

Contingent  expenses 


Total  expenditures  for  construction 


$154,000  00 


300  00 

1,000  00 

800  00 


$1.56,100  00 


This  account  is  substantially  the  same  as  reported  for  the  year  ending  June  30, 
1878.  But  little  was  done  after  that  date  up  to  September  10,  1878,  at  which  time  a 
Receiver  was  appointed,  who  found  the  accounts  of  the  company  so  confused  that 
he  was  unable  to  state  them  with  greater  accuracy  to  the  court  than  as  above. 


COST   OF   EQUIPMENT   OWNED   BY    COMPANY. 


Locomotives,  1 $4,800  00 

First  class  passenger  cars,  1 \  o  gnn  nn 

Baggage  ''  1 / 

Box  freight  cars,  14 ) ^ ^^^  ^ 

Platform                  b  J  ' 
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CHARACTERISTICS,  Etc. 


PBOPOSED   LINES. 


From  Washington  C.  H.,  O.,  via  Allentown,  O.,  to  Waynesville,  0.,  37  miles. 

Length  graded,  not  laid  with  rail,  3  miles. 

"n  what  portion  of  the  line:  South  of  New  Burlington.  Washington  C.  H.  to 
Allentown  was  never  graded.  This  portion  was,  at  first,  in  1878,  operated  under 
a  lease  of  the  Dayton  &  Southeastern  R.  R.,  and  after  the  Receiver  was  appointed, 
in  September,  1878,  the  lease  was  given  up,  and  the  road  operated  by  Receiver 
only  between  Allentown  and  New  Burlington  (20.18  miles),  and  since  only  be- 
tween these  points. 

Proposed  gauge,  36  inches. 


LINB  IN   OPERATION. 

Length.  lu  Ohio. 

Single  main  track,  Allentown  to  New  Burlington 20.18  mi.  20.18  mi 

Total  single  main  track 20.18  mi.  20.18  mi. 

Aggregate  of  sidings  and  other  tracks 07  mi.  .07  mi. 

Total  length  laid  with  rail  computed  as  single  track 20.2.5  mi.  20.25  mi. 

Length  in  Ohio,  distributed  as  follows : 


Fayette 
Greene  . 
Clinton.. 


Total 


County. 


3.20 
5..50 
11.48 


Sidings,  etc. 


.03 

.02 
.02 


3.23 
5.52 
11.50 


GAUGE,    GRADE,    RAILS,   ETC. 

Gauge 3  feet. 

Rail — Iron — On  road 20.18  miles. 

Average  weight  per  yard 35  lbs. 


TRESTLES,  ETC.,   IN   OHIO. 

Trestles — 25 ;  greatest  age,  3  years ;  greatest  height,  35  feet ;  greatest  length,  120  ft. ; 

aggregate  length,  2,250  feet. 
Length  of  shortest  span  of  truss,  40  ft. ;  of  longest,  100  ft. ;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  20  ft. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  30  inches ; 

length  of  ties,  6  feet. 
Number  of  track  stringers,  2. 
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Are  all  bridges  and  trestles  provided  with  guard  rails?     Nearly  all. 
Do  all   bridges  and  trestles  receive  stated  examinations?     Are  carefully 
watched,  and  needed  repairs  made  as  required. 
.Fencing — Very  little  done. 

CROSSINGS 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection 16 

STATIONS  AND  TELEGRAPH. 

STATIONS. 

Passenger  and  freight  (number) 7;  in  Ohio...       7 

ROLLING  STOCK. 

Locomotives 1;  Average  weight 31,000  lbs. 

Express  and  baggage  cars 1;  "  16,000    " 

Passenger  cars 1;  "  16,000    " 

Freight  cars 14;  "  12,000    " 

Other  cars * 6;  "  8,000    " 

Method  of  bridging  between  passenger  cars,  ^hen  two  or  more  are  run  in  trains: 

Only  run  one  combination  car  in  train. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?    Yes. 
State  methods  of  heating  cars  used  for  tho  transportation  of  passengers :     Coal  burn- 
ing safety  stoves. 
Means  of  lighting  same :     300°  tire  test  carbon  oil. 

SPEED    OP    TRAINS. 

Freight  trains 10  miles  per  hour 

EMPLOYES. 

Engineers 1 

Clerks 2 

Firemen  1 

Wipers ] 

Conductors 1 

Brakemen 1 

Station  agents   7 

Section  men 10 

Other  employes 1 

T.itul  number  em^iloyed  by  company  in  operating  line 25 

Proportion  for  Ohio 25 

60  R.R.C. 
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RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.  Lowest 

Fare  charged  per  mile — For  distances  less  than  8  miles 10c.  3c.  ■ 

For  distances  over  8  miles — 1st  class 3c.  2c. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Train  mileage — Mixed 14,600 

Fuel  consumed- Coal,  2385'(,''A  tons $643  67 

Losses,  etc.,  paid — On  goods  and  baggage  9  32 

TRANSPORTATION. 

Passengers — Number  carried,  local  and  through 2,392 

Average  number  of  miles  traveled  by  each 7.83 

Total  mileage,  or  number  carried  one  mile 18,740 

Average  amount  received  for  each , 15J  cents. 

Average  amount  per  mite  received  for  each 01.96     " 

Freight — Tons  carried,  local  and  through 12,417,%*/^ 

Total  movement,  or  tons  carried  one  mile  140,3892||f 

Average  amount  received  for  each  ton 38    cents. 

Average  amount  per /iiite  received  for  each  ton 03.37    " 

Average  cost  per  ton  freight  per  mile 04.06    " 

Average  amount  received  for  each  ton  through  freight "|       gg        n 

Average  amount  received  fjr  each  ton  local  freight J 

Average  cost  each  ton  through  freight \       .„        „ 

Average  cost  each  ton  local  freight j 

Articles  transported :  Tons.      Per  cent. 

Coal 887.100          .07 

Stone,  lime,  sand,  etc 2,671  21.5 

Manufactured  iron  .100  

■Lumber  and  other  forest  products 2,716.1195          .22 

Grain,  flour,  and  other  agricultural*  products 3,559.178  27.7 

Live  stock 2,103.845  16.8 

Animal  products 9.1551  00.7 

Manufactures,  including  agricultural  implements  ...  8.1.500  00.6 

Merchandise 457.1286  03.5 

Miscellaneous 3.1700  00.2 

Total  tonnage  yielding  revenue 12,417.455     100. 

EARNINGS,  OPERATING  EXPENSES,  Etc.,   FOR  YEAR   ENDING  JUNE  30. 

EARNI.VGS. 

Passenger  transportation — local $367  40 

Freight  transportation — local 4,731  27 

Mail  service , 1,207  68 

Other  sources 970  06 

Total  earnings  of  line  operated  included  in  this  report $7,276  41 
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OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $3,092  23 

Maintenance  of  Ciirs  165  91 

Motive  power 2,946  39 

Conducting  transportaiio'i  1,117  86 

General  expen.Hes: 

Taxes  in  Ohio $241  12 

Salaries , 1,200  00 

Other  general  expenses  of  operating 5  00 

1,446  12 


Total  operatinK  expenses,  being  120,50  per  cent  of  earnings $8,768  51 

Net  deficit  of  20.18  miles  ■  perated 1.492  10 

Per  mile  of  earning.s,  •'S.i60.57  ;  proportion  for  Oliio All. 

"          operating  ex |ienses,  $4:4  51  ;  proportion  for  Ohio All. 

"           deficit,  .'?73.94  ;  proportion  for  Ohio All. 


OTtlEK  KE0E1PT8  AND  PAY.VIENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER    THAN    EARNINGS. 

E.  L.  Harper  et  a1.,  owners $1,000  00 

CONDENSKI)  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Bills  payable $1,000  00 

Accounts  payable  745  00 

Freight  earnings $4,731  27 

Passenger  earnings 367  40 

MaU 1,207  68 

Other  sources 970  06 

7,276  41 

E.  L.  Harper  et  al.,  owners 1,000  00 


Total  $10,021  41 


Accounts  receivable  and  cash $706  98 

Operating  expenses 8,768  51 

Deficit 545  92 

Total 10,021  41 
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State  of  Ohio,  County  of  Montgomery,  ss.  ; 

John  E.  Gimperling,  General  Manager  nf  the  Columbus,  Washington  &  Cincin- 
nati Railroad  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  fore- 
going statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company, 
and  having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June, 

A.  D.,  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  J.  E.  Gimperling,  Oen'l  Managtr. 

[seal  of  k.  r.] 
Subscribed  and  sworn  to  before  me,  this  12th  day  of  December,  A.  D.  1881. 

ThOS.    CORWIN, 

[seal.]  Notary  Public,  in  and  for  Montgomery  County,  0. 


COLUMBUS  AND  XENIA  RAILROAD  COMPANY. 


Name  of  road  ;     Columbus  &  Xeuia  Railroad. 

By  whom  owned  :     Columbus  &  Xeuia  Railroad  Company. 

By  whom  operated  :     P.,  C.  &  St.  L.  Railway  Company. 

By  what  authority  ;     Lease. 

Name  of  person  making  this  report:  Robert  S.  Smith,  Treasurer  Columbus  & 
Xenia  Railroad  Company. 

General  office  at  Columbus,  Ohio. 

Principal  office  in  Ohio  at  Columbus. 

Address  correspondence  relating  to  this  report  to  Robert  S.  Smith,  at  Columbus, 
Ohio. 

STOCK   AND  DEBT. 

CAPITAL   STOCK. 

Amount  authorized— general $1,800,000  00 

Amount  issued 1,786,200  00 

Par  value  of  shares 50  00 

Total  paid  in  capital  stock $1,786,200  00 

Average  amount  paiil  in  per  mile,  (54.74  miles) $32,630  62 

Stockholders,  residents  of  Ohio,  230. 

Amount  of  stock  held  by  them  June  30,  1880,  (29,332  shares) 1,466,600  00 

Agents  authorized  to  transfer  stock :    Robert  S.  Smith,  Treasurer  and 

Secretary,  Columbus,  Ohio. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  837. 

FUNDED  DEBT. 

Ist  mortgage  7  per  cent,  bonds,  due  September  1, 1890 $302,000  00 

Total  funded  debt  $302,000  00 

Average  amount  per  mile $5,516  98 

Other  indebte<lness  :     None. 

Total  of  paid  in  stock  and  debt $2,088,200  00 

Total  average  amount  per  mile $38,147  60 

COST  OF  ROAD  EQUIPMENT,  Etc. 

BOAD   CONSTRUCTED  BY  COMPANY. 

Total  expended  by  company  for  construction $1,493,146  00 

Average  cost  per  mile  of  road  owned  by  company $27,277  06 

Equipment:     None. 

Value  of  real  estate  included,  exclusive  of  roadway :     None. 
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CHARACTERISTICS,  Etc. 


LINE  OWNED  BY  COMPANY — MILES. 


Single  main  track- — Columbus  to  Xenia,  all  in  Ohio. 
Aggregate  of  sidings  and  other  tracks 


Total  lenghth  laid  with  rail  computed  as  single  main  track. 
Length  in  Ohio  distributed  as  follows  : 


54.74 
9.98 


County. 

Main  track. 

Sidings,  etc. 

Total. 

13 

19  04 
9  66 
13.04 

4.47 
2.11 
1.02 
2.38 

17.47 

Madison.. 

Clarke  

21.15 
10.68 

15.42 

54.74 

998 

64.72 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

KECEIPTS  OTHER  THAN  EAKNINGS. 

From  lessee  for  rent  of  road $142,896  00 

Income  on  bonds,  etc 21,840  00 

Expense  of  organization 2,o00  00 

All  other  sources  of  income  for  year 7,729  10 


—    S174,96S  10 


PAYMENTS  OTHER  THAN   OPERATING    EXPENSES  AND   RENTALS. 

Interest  on  bonds 521,140  00 

Dividends,  rate  8.40  per  cent,  on  general  stock  150,048  80 

General  expense  of  organization 2,500  00 


$173,680  80 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1880. 


LIABILITIES. 


Capital  stock $1,786,200  00 

Funded   debt 302,000  00 

Surplus 154,131  56 


2,242,331  56 
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Lease  to  Little  Miami  R'y  Co $2,137,134  54 

Columbus  and  Xenia  R.  R.  stock 17,050  00 

United  States  5's  ($4,000),  cost 4,480  00 

First  mortgage  7  ^„  bonds  P.,  C.  &  St.  L.  R'y 39,000  00 

Col.  cfc  Toledo  R.  R 41,000  00 

Cleveland  and  Cincinnati  Telegraph  stock 2,000  00 

Cash  in  hands  of  Treasurer 1,667  02 


$2,242,331  56 


OFFICERS. 


Directors — Joseph  R.  Swan Columbus,  Ohio. 

Henry  C.  Noble 

Robert  Neil 

George  M.  Parsons 

P.  W.  Huntington 

Wm.  Dennison  (resigned) 

John  W.  Andrews 

R.  A.  Harrison London,  Ohio. 

Alfred  Thomas Columbus,  Ohio. 

Thomas  D.  Messier Pittsburgh,  Pa. 

Henry  Hanna Cincinnati,  Ohio, 

C.  P.Cassidy " 

President,  Joseph  R.  Swan Columbus,  Ohio. 

Secretary  and  Treasurer,  Robert  S.  Smith " 


CONNOTTON  VALLEY  RAILWAY  COMPANY, 


Name  of  road  :  Connotton  Valley  Railway. 
By  whom  owned :  The  Connotton  Valley  Railway  Company. 
By  whom  operated :  The  Connotton  Valley  Railway  Company. 
By  what  authority:  Under  general  Railroad  Law  of  Ohio 

Name  of  company  making  this  report :  The  Connotton  Valley  Railway  Company. 
General  office  at  Canton,  Ohio. 
Principal  office  in  Ohio  at  Canton,  Ohio. 

Address  correspondence   relating  to  this  report  to  A.  B.  Proal,  Secretary  and 
Treasurer,  Canton,  Ohio. 


HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Connotton  Valley  Railway  Company  was  formed  by  a  consolida- 
tion of  the  Connotton  Valley  Railroad  Company  and  the  Connotton 
Northern  Railway  Company.  The  consolidation  agreement  was  entered 
into  by  the  directors  of  the  two  Companies  October  25,  1880,  and  ap- 
proved by  the  stockholders  November  8,  1880.  The  election  of  Directors 
of  the  consolidated  company  took  place  December  1,  1880. 

The  Connotton  Valley  Railroad  Company  was  incorporated  under 
the  general  laws  of  Ohio,  by  filing  its  certificate  to  build  a  railroad  from 
Bowerston  to  Youngstown,  Ohio,  the  corporate  name  being  the  Youngs- 
town  and  Connotton  Valley  Railroad  Company. 

That  comiDany  purchased  the  Ohio  and  Toledo  Railroad  after  it  was 
sold  at  judicial  sale,  and  at  that  time  constructed  from  Dell  Roy  to 
Minerva.  The  purchasing  company  changed  its  route  and  terminus, 
making  Canton  the  northern  terminus  instead  of  Youngstown,  and  by 
decree  of  court  the  name  was  changed  to  Connotton  Valley  Railroad 
Company.  The  Connotton  Northern  Railway  Company  was  incorporated 
under  the  general  laws,  by  filing  its  articles  to  build  a  road  from  Canton 
to  Fairport  Harbor,  but  the  northern  terminus  was  afterwards  changed 
to  Cleveland.  When  the  road  first  named  was  built  to  Canton,  and  the 
second  in  course  of  construction,  they  were  consolidated  as  stated. 
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Name. 


Office. 


Address. 


Salary. 


W.  J.  Rotch 

Sam'l  Allen 

A.  B.  Proal 

C.  G.  Patterson... 
Wm.  N.  Moflfett.. 

Wm.  F.  Ellis 

W.J.  Rotch 

Jas.  B.  Thomas... 
Cyrus  Wakefield 


President 

Vice-President 

Secretary  and  Treasurer 

General  Manager 

Acting  Superintendent... 
Chief  Engineer 

>  Executive  Committee.. 


New  Bedford., 

Dell  Roy 

Canton,  Ohio.. 
Boston,  Mass... 
Canton,  Ohio.. 

New  Bedford.. 

Boston 

Wakefield 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

W.J.  Rotch 

New  Bedford.... 

L.  R  Tressel 

A.  P  Clarke 

E  D  Bishop  

11          11 

A.  Thieny 

11          11 

Wakefild 

Dell  Roy,  Ohio... 

Thomaston 

Canton,  Ohio 

I  H  Taylor              .    .  .. 

A.  B.  Proal 

CAPITAL  STOCK. 

Capital  stock  authorized  by  vote  of  company — common $3,000,000 

Total  paid  in  capital  stock— common 3,000,000 

Capital  stock  issued,  and  on  what  account,  as  follows: 

For  consolidation — amount  of  common 3,000,000 

Agents  authorized  to  transfer  stock:     S.  W.  F.  Webb,  95  Milk  street,  Boston,  Mass. 


FUNDED  DEBT. 

Kind  of  bond  or  obligations,  consolidation  mortgage  ;  if  and  how  secured,  mortgage; 
date  of  issue,  January  10,  1881 ;  when  due,  November  1,  1910 ;  rate  of  interest, 
seven  per  cent. ;  amount  of  authorized  issue,  $2,600,000 ;  amount  actually  issued, 
$2,600,000.  Before  the  consolidation  of  the  Connotton  Valley  Ruilroad  Com- 
pany, and  the  Connotton  Northern  Railway  Company,  the  first  named  company 
had  issued  $662,000  of  first-mortgage  bonds,  and  the  second  named  company  had 
issued  $1,125,000  of  first  mortgage  bonds,  which  were  to  be  taken  up  with  the 
bonds  of  the  consolidated  company,  leaving  a  surplus  of  $813,000  of  the  new 
bonds  for  construction  purposes.  The  old  bonds  have  nearly  all  been  taken  up 
by  trustees,  under  the  terms  of  the  consolidated  mortgage.  The  entire  issue 
cannot  exceed  $2,600,000. 
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COST  OF  ROAD  EQUIPMENT,  Etc. 

Construction  account:  As  stated  in  our  report  for  1880,  the  road  is  being  built  under 
a  contract,  by  the  terms  of  which  the  contractor  is  to  complete  the  road  and 
provide  a  certain  amount  of  equipment  for  the  whole  issue  of  the  company's 
bonds,  in  amount  $2,600,000,  and  the  whole  amount  of  the  company's  stocli, 
$3,000,000,  to  be  issued  to  the  contractor  for  the  completion  of  the  road. 

COST   OF   EQUIPMENT   OWNED    BY   COMPANY. 

Four  locomotives,  2  first-class  passenger  cars,  6  box  freight  cars,  26  platform  cars,  2 
baggage  cars,  5  hand  cars.  The  contractor  was  bound  to  furnish  a  certain  amount 
of  equipment,  which  has  been  placed  on  the  road ;  the  balance  the  company 
leases  from  an  equipment  company.    The  cost  is  known  only  to  the  contractor. 

CHARACTERISTICS,  Etc. 

PEOPOSED   LINES. 

From  Bowerston  via  Canton  to  Cleveland,  118  miles. 

Length  graded,  not  laid  with  rail,  18  miles. 

On  what  portion  of  the  line :     6  miles  on  Cleveland,  and  12  miles  on  Bowerston 

end. 
Proposed  gauge,  36  inches. 


LINE   IN    OPERATION. 

Length. 

Single  main  track,  Dell  Roy  to  Mogadore „ 60.2 

Total  single  main  track 60.2 

Aggregate  of  sidings  and  other  tracks 6.78 

Total  length  laid  with  rail  computed  as  single  track 66.98 

Laid  with  steel  rail 46. 

Length  in  Ohio,  distributed  as  follows : 


In  Ohio. 
60.2 

60.2 
6.78 

66.98 
46. 


County.                                  r 

Main  track. 

Sidings,  etc. 

Total. 

Carroll 

218 
31.4 

7. 

2.75 

3.99 

.04 

24  55 

Starke 

35  39 

704 

Totals  

60.2 

6.78 

66  98 

GAUGE,    GRADE,   CURVATURE,    RAILS,    ETC. 

Gauge — Three  feet. 

Grade — Maximum,  per  mile 52.8  feet. 

Longest  maximum 3J  miles. 
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Curvature — Shortest  radius 400  feet. 

Aggregate  length  of  shortest  radii 500    " 

Rail— Iron— On  road 14.2  miles. 

Average  weight  per  yard 30  lbs. 

Steel— On  road 74.4  miles. 

Average  weight  per  yard 37J  lbs. 

Ties — Average  number  per  mile 2,720 

Number  laid  during  the  year 143,342 

Ballasted— On  whole  line 27.7  miles. 

In  Ohio 27.7     " 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges — Wood 8 ;  greatest  age....      2  years ;  aggregate  length,  ft..     466' 

Iron 1;  "  4mo8.;  "  161 

Total 627 

Trestles— 38;  greatest  age,  6  years;   greatest  height,  36  feet;    greatest  length,  391; 
aggregate  length,  2,050  feet. 
Length  of  shortest  span  of  truss,  29  ft. ;  of  longest,  103  ft. ;  greatest  length 

of  beams  between  points  of  support,  it  not  trussed,  16  ft 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  18  inches ; 

length  of  ties,  6  feet  6  in. 
Number  of  track-stringers,  some  2,  some  4,  and  some  8. 
Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Not  all. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 
How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
Tunnels— Wood,  1 ;  length,  693  ft. 

FENCING — AVERAGE  AND   AGGREGATE   COST. 

Whole  Line.         In  Ohio. 

Number  miles  fencing,  computed  as  single  line 94  94 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  $1.25). 

Wire  (average  cost  per  rod,  72  cts.) 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

C.  &  P.,  Tuscarawas  Branch  Railroad  at  Oneida. 

C.  &  P.,  Tuscarawas  Branch  Railroad  at  Minerva. 

P.,  Ft.  W.  &  C.  Railway  at  Canton. 
What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and  where? 

N.  Y.,  P.  &  Ohio  Railroad  at  Kent. 

C.  &  Pittsburg  Railroad  at  Earlville. 
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Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  146. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    At  grade  crossings,  all  but  one. 

STATIONS  AND  TELEGRAPH. 


TELEGRAPH   LINE. 

Miles  on  line  of  road  operated ._, 60.2;  in  Ohio,  60.2 

STATIONS. 

Passenger  and  freight  10;  in  Ohio,    10 

Number  with  telegraph  communication  10;        "  10 

Number  of  same  operated  by  railroad  company 10;        "  10 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Railroad 
does  not  own  line. 

ROLLING    STOCK. 

Locomotives 10;  Average  weight,  lbs 42,800 

Express  and  baggage  cars 3;  "  "     

Passenger  cars 23;  "  "      

Freight  cars 43.5;  "  "      9,500 

Other  cars 3;  "  "      9,500 

Above  includes  not  owned  by  company  reporting. 
Locomotives,  4 ;  owned  by  0.  V.  R'y. 
Express  and  baggage  cars,  2;  owned  by  C.  V.  R'y. 
Passenger  cars,  2 ;  owned  by  C.  V.  R'y. 
Freight  cars,  20 ;  "  " 

Other  cars,  12 ;  "  " 

Number  of  locomotives  equipped  with  train  brakes,  5. 
Kind  of  brake :     Westinghouse  air  brake. 
Number  of  cars  equipped  with  train  brakes,  26. 
Kind :     Westinghouse  air  brake. 
Number  of  passenger  cars  with  "Miller  Platform,"  26. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of    heating  cars  used  for  the  transportation  of  passengers :    Stoves. 
Means  of  lighting  same  :     Oil  lamps. 

SPEED   OP  TRAINS. 

Mail  and  accommodation  18  miles  per  hour. 

Freight  trains  12  " 

EMPLOYES. 

Superintendent 1 

Telegraph  operators , 3 
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Engineers 10 

Flagmen,  switch-tenders  and  watchmen 2 

Clerks 5 

Firemen  10 

Wipers 10 

Mechanics 5 

Conductors 6 

Brakemen 10 

Station  agents  10 

Section  men hO 

Other  employes 8 

Total  number  employed  by  company  in  operating  line 139 

Proportion  for  Ohio    All. 

KXPKESS    AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     Union  Express  Co. 
Terms  :  $75  per  month. 

RATES  OF  TRANSPORTATION. 


PASSENGERS. 


Fare  charged  per  mile — 

For  distances  less  than  8  miles 

For  distances  over  8  miles — 1st  class 

Excursion 1.85 


highest. 

Lowest. 

Average. 

4  Cts.' 

3  Cts. 

3^  Cls. 

4 

3 

3i 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

First  class 7  

Second  class 6  

Third  class 5  

Fourth  class 4  

Rate  per  ton  per  mile  on  freight  carried  less  th;m  30  miles  : 

First  class 0:-i8 

Second  class Oih 

Third  class 030 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 037 

Carried  less  than  ten  miles 025 

Pig  iron — Carried  ten  miles  or  more O-TO 

Carried  less  than  ten  miles 020 

Limestone — Carried  ten  miles  or  more 050 

Carried  less  than  ten  miles 020 

Iron  ore — Carried  ten  miles  or  more 05 

Carried  less  than  ten  miles 02 

Undressed  stone  or  lumber — Carried  10  miles  or  more..     .05 
Carried  le.ss  than  10  mi 02 


.0133 

.02(3 

.01 

.022 

.0UH6 

.018 

.037 

.037 

.0.5 

.025 

958 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 

Trestles — length  filled  and  converted  into  embankment 

Grading — Miles  of  main  track  graded,  all  in  Ohio 

Ballasting — Miles  of  main  track  ballasted  with  gravel,  all  in  Ohio 

Rail  laid — Steel,  40  lbs.  per  yard — miles  of  track 

Total  Train  mileage — Mixed 

Car  mileage — Passenger 81,618 

Express  and  baggage n6,.50O 

Freight— loaded 154,983 

empty 349,158 


325 

48 

27.7 

48 

69,290 


Total 642,259 

Fuel  consumed— Coal,  1,209  tons.     Total  cost $1,511  25 

Losses,  etc.,  paid — For  animals  killed  in  Ohio — 

One  hor.se,  12  cattle,  6sheep 149  00 


TRANSPORTATION. 


Passengers — Number  carried,  local .• 53,154 

through 807 


Total. 


Average  number  carried  in  each  car  per  trip 

Average  number  of  miles  traveled  by  each 

Total  mileage,  or  number  carried  one  mile 

Average  amount  received  for  each 

Average  amount  per  mile  received  for  each 

Freight— Tons  carried,  local  37,505  16 

through  14,087  24 


53,961 

24.07 

14.48 

783,003 

,4  cents. 

,9      " 


Total 

Average  tons  in  each  loaded  car  per  trip 

Average  tons  in  each  loaded  car  per  mile  

Total  movement,  or  tons  carried  one  mile  

Average  amount  received  for  each  ton 

Average  amount  pe?'  milt  received  for  each  ton  

Articles  transported —  Tons. 

Coal 42,789.02 

Stone,  lime,  sand,  etc 1,122.41 

Ores 303.39 

Manufactured  iron 577.02 

Lumber  and  other  forest  produrts 3.286.71 

Grain,  flour,  and  other  agricultural  products 2,037.52 

Animal  products 30.24 

Manufactures,  including  agricultural  implements 112.69 

Merchandise 1,607.26 

Miscellaneous 797.76 

Total  tonnage  yielding  revenue 52,664.02 

Supplies  for  company's  use 1,946.43 


51,.592  40 
5.88 
3.21 
914,176.51 
.597  cents. 
.032      " 

Per  cent. 

81.25 

2.18 

0.58 

1.10 

6.24 

3.87 

.06 

.21 

3.05 

1.51 

100 
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EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOE  YEAR  ENDING  JUNE  30. 


BARNING.S. 


transportation— local $20,797  37 

through 1,002  50 


Total $21,799  87 

Freight  transportation — local $22,954  35 

through 7,425  96 

Total 30,380  31 

Mail  service 1,874  99 

Express  service 650  00 

Other  sources  4  89 


Total  earnings  of  line  operated  included  in  this  report $.54,710  06 


OPERATING    EXPENSES. 

Maintenance  of  way  and  structures $11,632  21 

Maintenance  of  cars 864  39 

Motive  power 738  17 

Conducting  transportation 13,131  71 

General  expenses: 

Salaries 6,370  00 

Other  general  expenses  of  operating 4,205  33 

Total  operating  expenses,  being  67.52  per  cent,  of  earnings $36,941  81 

Net  earnings  of  60.2  miles  operated  $17,768  25 

Net  income  over  operating  expenses  and  rents  paid ..  $17768  25 

Per  mile  of  earnings $908  80;  Proportion  for  Ohio  (60.2  miles)...  $,54,710  06 

operating  expenses      613  64;            "              "                    "        ...  36,941  81 


Net  earnings $295  16;  "  "  "         ...      $17,768  25 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   THAN    EARNINGS. 

Payments  on  capital  ."itock:     By  construction  of  road. 

PAYMENTS  OTHER  THAN  OPERATING  EXPENSES  AND  RENTALS. 

Interest  on  bonds,  (net):     Paid  by  contractor. 
Construction  of  new  work:     By  issue  of  stock  and  bonds 


960  aknuai.    heport. 

condensed  general  balance  sheet,  july  1,  188l 

LIABILITIES. 

Capital  Stock $3,000,000  00 

First  mortgage  bonds 2,600,000  00 

Voucher  account 5,139  18 

Surplus  June  30,  1881 17,768  25 

'■ $5,622,907  43 

ASSETS. 

Constructed  road $5,600,000  00 

Cash 5,853  01 

C.  G.  Patterson 155  34 

U.S.  mail 436  05 

Express 75  00 

Connotton  station 170  24 

Dell  Roy          "      39  41 

Minerva            "      50 

Robertsville    "      3  72 

Canton              "      139  48 

Middle  branch  station 75 

Valley  Railway 42  92 

Construction  account 15,991  01 

«5,622,907  43 


Slale  of  Massacliusetts,  County  of  Suffolk,  ss. ;  ■ 

Francis  Barltue, of   the  Connotton  Valley   Railway  Company,  being 

duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  proper  officers  and  agents  of  this  company,  and  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  FRA^"CIS  Barltue. 

[seal  of  r.e  ] 
Subscribed  and  sworn  to  before  me,  this  15th  day  of  October,  A.  D.  1881. 

Jas.  B.  Bell, 
[seal].  Commissioner  for  the  State  of  Ohio,  rcsidiitg  in  Boston. 


DAYTON    AND    MICHIGAN    RAILROAD    COMPANY,    AND    CIN- 
CINNATI, HAMILTOis    AND  DAYTON  RAILROAD  COM- 
PANY   OPERATING. 


Kame  of  road:     Da3'ton  aud  Michigan  Railroad. 
By  whom  owned  :     The  Stoclcholders. 

By  whom  operated:     Cincinnati,  Hamilton  and  Dayton  Railroad  Company. 
By  what  authority  :     Lease. 

Name  of  company  making  this  report:    Dayton  and  Michigan  Railroad  Co. 
General  office  at  Cincinnati,  O. 
Principal  office  in  Ohio  at  Toledo,  O. 

Address  correspondence  relating  to  this  report  to  F.  H.  Short,  Secretary  and 
Treasurer,  at  Cincinnati,  Ohio. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

F.H.  Short 1 

I     "    

J 

E.  E.  Dwight 

Toledo 

A.  H.  McLeod 

General  Freight  Agent 

General  Ticket  Agent 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

J.  H.  Devereaux 

F.  H  Short 

S.  Burke 

Cincinnati 

Toledo 

H.  D.  Huntington 

„ 

61 
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CAPITAL  STOCK. 

CAPITAL  STOCK   AUTHORIZED    BY   LAW. 

Amount— common §2,402,823  30 

preferred 1,211,250  00 

Total $3,614,073  30 

Number  of  shares — common 48,056 

preferred 24,225 

Total 72,281  . 

Par  value  of  each — common $50  00 

preferred 50  00 

Increase  since  June  30,  1880— common $44,921 

Capital  stock  authorized  by  vote  of  Company — common $25,000 

preferred 37,000 

Total $6,200,000  CO 

Total  paid  in  capital  stock — common $2,402,822  30 

preferred 1,211,250  00 

Total 3,614,072  30 

Increase  since  June  30,  1880 — common 449  21 

Average  amount  paid  in  per  mile  of  single  main  track  (140.714  miles). 

Proportion  of  same  for  Ohio 3,614,072  30 

Stockholders,  residents  of  Ohio,  338. 

Amount  of  stock  held  by  them  June  30,  1881,  $3,509,827.53. 

Agents  authorized  to  transfer  stock  :  F.  H.  Short,  Secretary,  Cincinnati,  Ohio. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  17,592. 

FUNDED  DEBT. 


1.     Kind  of  bond  or 
obligations. 


2.     If  and 
how  secured. 


0  T3 

"as 


Bond. 
Bond. 
Bond. 
Bond  . 
Bond  . 


Mortgage . 


June  10,  '.56 
July  9,  '64 
Feb.  17,  '69 
Julv  22,  '61 
Mch.  1,  '64 


July  1,  '81 
Sept.  1, '84 
Oct.  1,  '88 
Mch.1,'81 
1,'94 


T'^'c  $3,000,000 


il^ 


Total. 


650,000 
700,000 
80,000 
100,000 


$1,846,000 

426,000 

351,000 

52,500 

53,000 


$4,522,000 


$2,728,500 


Average  amount  per  mile  of  single  main  track  (140.714  miles) $32,136  05 

Proportion  of  same  for  Ohio  (140.714  miles) 4,522,000  00 
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OTHER   INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $565,559  39 

All  other  debts,  current  credit  balances,  etc 566  00 

Total  unfunded  debt $564,993  39 

Average  amount  per  mile  of  single  main  track  (140.714  mi.)         $4,015  19 

Proportion  of  same  for  Ohio 564,993  39 

Increase  since  June  30,  1880 23,237  65 

Total  net  debt  liabilities ' 3,293,493  39 

Average  amount  per  mile  of  single  main  track $23,405  58 

Proportion  of  same  for  Ohio 2,293,493  39 

Total  of  paid  in  stock  and  debt 6,907,665  69 

Total  average  amount  per  mile $49,080  40 

Proportion  of  same  for  Ohio 6,907,.565  69 

COST  OF  ROAD  EQUIPMENT,  ETC. 

CONSTRUCTION   ACCOUNT. 

Total  expenditures  for  construction  and  real  estate:      Prior  to  July  1,  1880, 
$6,126,856.80;  for  the  year  ending  June  30,  1881,  $23,190.87;  total  expenditures  to 
July  1,  1881,  $6,150,047.67. 
Average  cost  per  mile  of  road  constructed  (single  main  track,  140.714 

miles) $43,706  02 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track 

(140.714  miles) 43,706  02 

Proportion  of  same  for  Ohio 6,150,047  67 

COST  OP   EQUIPMENT   OWNED   BY   COMPANY. 

Locomotives,  33;  first  class  passenger  cars,  15  ;  box  freight  ears,  438;  platform  cars 
134 ;  baggage  cars,  3 ;  mail  and  express  cars,  1 ;  coal  cars,  135 ;  section  cars,  26 ; 
hand  cars,  25;  caboose  cars,  12;  stock  cars,  87;  wrecking  cars,  1.  This  shows 
the  amount  of  equipment  to  date.  The  cost  of  each  item  separately  can  not 
be  given. 

Total  cost  of  railroad  equipment  owned  by  company $776,334  12 

Average  amount  per  mile  (of  single  main  track,  140.714  miles) 5,517  10 

Proportion  for  Ohio  (140.714  miles) 776,334  12 

Total  for  road  and  equipment 6,926,381  79 

Total  average  amount  per  mile  (of  single  main  track,  140.714  miles) 49,223  13 

Proportion  of  same  for  Ohio  (140.714  miles) 6,926,381  79 

CHARACTERISTICS,  Etc. 

LINK   IN   OPERATION. 

Length.  In  Ohio.._ 

Single  main  track,  Cincinnati  to  Toledo 140.714  140.714 

Total  single  main  track  140.714  140.714 

Aggregate  of  sidings  and  other  tracks  23.647  23.647 

Total  length  laid  with  rail  computed  as  single  track 164.361  164.361 

Laid  with  steel  rail  75  75 
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Length  in  Ohio,  distributed  as  follows : 


County. 


Montgomery. 

Miami 

Shelby 

Auglaize 

Allen  

Putnam 

Henry  

Wood 

Lucas 


Total . 


11.401 

2.921 

14.322 

19.337 

3.030 

22.867 

20.494 

3.441 

23.fi35 

12.620 

.960 

13.580 

17.607 

3.999 

21.606 

19.800 

1.974 

21.774 

5.162 

.656 

.5.818 

32.077 

3.530 

35.607 

2.216 

3.136 

5.352 

140.714 


23  647 


GAUGE,   GRADE,   CURVATURE,    RAILS,   ETC. 

Grade — Maximum,  per  mile  

Longest  maximum 

Aggregate  length  of  maximum 

Curvature — Shortest  radius 

Aggregate  length  of  shortest  radius 

Aggregate  length  of  all  radii 

Aggregate  length  of  tangent 

Bail— Iron— On  road,  main  track,  56.714;  side,  23.647 

Average  weightper  yard,  originally  

Steel — On  road 

Average  weight  per  yard  ....; 

Ties — Average  number  per  mile 

Ballasted — On  whole  line 

In  Ohio 

With  gravel  and  sand. 


31.1  feet. 
78.14  feet. 
117.74  feet. 
14.32  feet. 
42.24  feet. 
520.88  feet. 
129  95  mi. 
89.361  mi. 
60  lbs. 
84  mi. 
60  lbs. 
2,640 
140.714  mi. 
140.714  mi. 


BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  17;  greatest  age,  14  years;  aggregate  length,  2,276  feet. 
Trestles — 16 ;  greatest  age,  14  years ;  greatest  height,  26  feet ;  greatest  length,  532  feet ; 
aggregate  length,  2,570  feet. 
Length  of  shortest  span  of  truss,  30  feet;  of  longest,  165  feet;   greatest 

length  of  beams  between  points  of  support,  if  not  tcussed,  24  feet. 
Greatest    space    between  cross  ties  upon  bridges  and  trestles,  2  inches; 

length  of  ties,  10  feet. 
Number  of  track  stringeis,  280. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 
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How  often  ?    About  every  two  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENXING — .\VER,\GE   AND   AGGREGATE   COST. 

Whole  line.  In  Ohio. 

Number  miles  fencing,  computed  as  single  line,  once  fenced..      281.428  281.428 

Kind  of  fencing,  as  follows: 

Post  and  board  (average  cost  per  rod,  $1.28). 

Wire  (average  cost  per  rod,  81.00)  2  miles.  2  miles. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 

P.,  C  &  St.  L.  R'y  at  Piqua,  0. 

P.,  Ft.  W.  &  Chicago  R'y  at  Lima,  O. 

Baltimore  &  Ohio  E.  R.  at  Deshler,  O. 

What  railroads  cross  your  road  either  over  or  under  grade  in  this  State,  and  where . 

Columbus  &  Toledo  R.  R.  at  Toledo,  (>. 

Ohio  Central  R.  R.  at  Toledo,  Ohio. 

Pennsylvania  Company's  roads  at  Toledo,  0. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  226. 

Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  5. 
Number  of  crossings  of  highways  over  railroad,  2. 

"  "  under  railroad,  1. 

Number  of  highway  bridges  18  feet  above  track,  none. 
Number  of  highway  bridges  less  than  18  feet  above  track,  none. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated,  142. 

Miles  of  same  owned  by  railroad  company,  142. 


Passenger  and  freight,  34. 

Number  with  telegraph  communication,  21. 

Number  of  same  operated  by  railroad  company,  21. 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ; 


average 

weight 

58,220  pounds. 

, 26  000      " 

.. 

35,000      " 

„ 

18  000 

,1 

17.000      " 
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ROLLING  STOCK. 

Locomotives 33; 

Express  and  baggage  cars ."...       4; 

Passenger  cars 15; 

Freight  cars  794; 

Other  cars 13; 

Number  of  locomotives  equipped  with  train  bralies,  13. 

Kind  of  bralie :     Westinghouse  air  brake. 

Number  of  cars  equipped  with  train  brakes,  19. 

Kind :     Westinghouse  air  brake. 

Number  of  passenger  cars  with  "  Miller  Platform,"  15. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Miller  platform  and  buffer. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Wood  or 

coal,  part  with  Baker  heaters. 
Means  of  lighting  same :     Oil  and  caudles. 

SPEED  OF  TRAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation,  "  28  " 

Freight  trains,  "  10  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 26 

Engineers 30 

Baggagemen 9 

Flagmen,  switch-tenders  and  watchmen 10 

Laborers 103 

Clerks 44 

Train  dispatchers 3 

Firemen 29 

Wipers 13 

Mechanics    ; 175 

Conductors 23 

Brakemen 49 

Station  agents 28 

Section  men 191 

Other  employes 19 

Total  number  employed  by  company  in  operating  line 743 

Proportion  for  Ohio 743 
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EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     United  States  Express  Co. 
Terms  :    $100  per  day  for  10,000  lbs.  daily  average  between  Cincinnati  and  Toledo, 
and  55  cents  for  excess. 

AVERAGE   LIFE   OF   LOCOMOTIVES,   CARS,   RAILS,  TIES,   BRIDGES,   Etc. 

The  figures  for  this  table  can  only  be  given  on  estimates,  subject  to  usage, 
quality,  location,  etc. 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  charged  per  mile — 

Highest.       Lowest.      Average. 

For  distances  less  than  8  miles 10  Cte.        3  Qs.    Est.  3i  C(s. 

For  distances  over  8  miles — First  class 3  3  3 

Excursion 2        Est.*  Est.  1 

Amount  charg'd  in  addition  to  regular  fares  in  sleep'g  or  other  cars  run  on  your  road: 
For  seat,  50  and  60  cents,  according  to  destination  ;  berth,  $2;  section,  $t;  state 
room,  $5. 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

Highest.         Lowest.     Average. 

First  class 10    .a?.    1.5    Qs.    6.     Cls. 

Second  class 8.  1.25  4.5 

Third  class 6.  1.  3.5 

Fourth  class 5.  .75  2.5 

Fifth  class .'..     4.  .50  2. 

Special  class 2.5  .40  1.5 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

First  class 30.  5.17  17.5 

Second  class 30.  4.14  17. 

Third  c.ass 30.  3.45  16. 

Fourth  class 30.  3.1  15. 

Fifth  class 25.  2.76  14. 

Special  class  25.  2.58  13. 

Bate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 6.13  2.25  4. 

Second  class 5.16  1.75  3.5 

Third  class 3.87  l.oO  2.5 

Fourth  class 3.23  1.              2. 

Fifth  class 3.  .75          2. 

Special  class  2.42  .70          1.5 
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Eate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 5 

Carried  less  than  ten  miles 25. 

Pig  iron — Carried  10  miles  or  more  5. 

Carried  less  than  10  miles 25. 

Limestone — Carried  10  miles  or  more 5. 

Carried  less  than  10  miles 25. 

Iron  ore — Carried  10  miles  or  more 5. 

Carried  less  than  10  miles 25. 

Undressed  stone  or  lumber — Carried  10  miles  or  more  ...     5. 
Carried  less  than  10  miles...  25. 

Eate  per  100  lbs.  for  loading : 

First  class  4.25 

Second  class 3. 

Third  class 1.50 

Fourth  class 1.50 

Fifth  class 1.50 

Special  class 1.25 

Eate  per  100  lbs.  for  unloading: 

First  class 4.25 

Second  class 3. 

Third  class 1.50 

Fourth  class 1.50 

Fifth  class 1.50 

Special  class 1.25 


.50 

1.25 

5| 

10. 

.65 

1.50 

5f 

10. 

.65 

1..50 

5f 

10. 

.65 

1.50 

5| 

10. 

.75 

1.50 

5f 

10. 

3.75 

4. 

3. 

3. 

1.50 

1.50 

1.50 

1..50 

1.50 

1.50 

125 

1.25 

3.75 

4. 

3. 

3. 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.25 

1.25 

DOINGS  OF  THE  YEAE  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length — feet. 

No.  7,  over  canal  at  Troy 

No.  8,  over  Miami  river,  Troy 
No.  17,  Oltawa,  Blanchard  riv. 

Wood.  . 

85 

II 

140 

Trestles  built  in  Ohio,  4 ;  aggregate  length  358  ft. 

Fencing  in  Ohio — Miles  of  single  fence  built :     Only  repairs. 

Eail  laid — Steel,  60  pounds  per  yard,  miles  of  track,  22  ;  in  Ohio,  22. 

Train  mileage — Passenger 324,370 

Freight 407,746 

Mixed 172,752 

Construction 40,034 

Total 


944,902 
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Car  mileage — Passenger 873,767 

Express  and  baggage 310,676 

Freight— loaded 7,319,516 

empty...  1,882,182 

Caboose .372,559 


Total 10,958,700 

Fuel'consumed— Wood,  3,587  cords  ;  coal,  29,43U  tons  ;  total  cost $77,513  67 

Losses,  etc.,  paid — On  goods  and  baggage 6,847  46 

For  injuries  in  Ohio,  fatal  and  non-fatal — 

to  employes 843  10 

For  animals  killed  in  Ohio: 

Horses,  2 $150  00 

Cattle,  14 62  50 


Total $212  50 


TRANSPORTATION. 


Passengers — Number  carried,  local 392,673 

through 19,543 


Total 412,216 

Average  number  carried  in  each  car  per  trip 4,180 

Average  number  of  miles  traveled  by  each  2,996 

Total  mileage,  or  number  carried  one  mile 12,349,601 

Average  amount  received  for  each 75.58c. 

Average  amount  per  mile  received  for  each 2.523c 

Freight — Tons||carried — local  621,385 

through 141,868 


Total 763,198 

Average  tons  in  each  loaded  car  per  trip 6.02 

"               "                       "          mile 1.014 

Total  movement,  or  tons  carried  one  mile  74,152,597 

Average  amount  received  for  each  ton  1.5c. 

"         amount  per  mile  received  for  each  ton 1.5c. 

"         cost  per  tcTii  of  freight :     Have  no  way  of  ascertaining. 

"         amount  received  for  each  ton  through  freight 101.6 

"         amount  received  for  each  ton  local  freight 105.7 

"         cost  each  ton  through  freight :  No  way  of  ascertaining. 
"  "  local  "  "  " 

Articles  transported :                                                                               Tons.  Per  cent. 

Coal 46,179  6.05 

Stone,  lime,  sand,  etc 56,432  7.39 

Petroleum 2,734  .35 

Ores 426  .06 

Pig  and  bloom  iron 21,269  2.78 
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Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products 

Manufactures,  including  agricultural  implements. 

Merchandise 

Miscellaneous 


Total  tonnage  yielding  revenue 
Supplies  for  company's  use 


6,963 

.92 

238,.591 

31.26 

232,834 

30.51 

18.140 

2.37 

8,629 

1.14 

15,6.52 

2.05 

106,483 

13.96 

8,866 

1.16 

763,198 

100. 

23,668 

EARNINGS,  OPERATING  EXPENSES,  Etc,  FOR  YEAR  ENDING  JUNE  30. 


EARNINGS. 


r  transportation — local S262,955  29 

through 48,010  14 


Total $311,565  43 

Freight  transportation — local $656,581  37 

through 144,139  41 


Total 800,720  78 

Mail  service 18,700  70 

Express  service 26,244  55 

Other  sources 6,243  12 


Total  earnings  of  line  operated  included  in  this  report SI, 179,734  25 

OPBKATING    E.XPENSES. 

Maintenance  of  way  and  structures $276,908  10 

Maintenance  of  cars 102,332  82 

Motive  power 200,306  66 

Conducting  transportation 153,657  37 

General  expenses : 

Taxes  in  Ohio 39,243  07 

Salaries 21,749  09 

Other  general  expenses  of  operating 30,408  05 

91,400  21 


Total  operating  expenses,  being  69  86  per  cent,  of  earnings $824,605  16 

Net  earnings  of  142  miles  operated , $355,129  09 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc. : 

Lake  Shore  &  Michigan  Southern  R.  R 12,900  00 

Net  income  over  operating  expenses  and  rents  paid $342,229  09 

Percentage  of  same  to  capital  stock  and  debt,  4.95. 
Percentage  of  to  total  means  applied  to  construction,  etc.,  4.94. 
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Per  mile  of  earnings,  142  miles;  proportion  for  Ohio,  $8,307  98 1,179,734  25 

operating  expenses;  "  5,807  08 824,605  16 

net  earnings;  "  2,500  96 355,129  09 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER  THAN   E.\RNINGS. 

Increase  of  floating  debt— C,  H.  &  D.  R.  R.,  lessee $23,045  65 

PAYMENTS   OTHER   THAN    OPERATING  EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net)    f  190,086  03 

Premiums  and  commissions  for  paying  coupons 3.57  07 

Dividends,  rate  3j  per  cent,  on  general  stock 36,002  74 

Last  dividend  declared  on  general  stock  :     Apr.  1,  1881. 

Dividends,  rate  8  per  cent,  on  preferred  stock 96,900  00 

Last  dividend  declared  on  preferred  stock  :     Apr.  1,  1881. 

Construction  of  new  work  22,690  87 

Additional  real  estate 500  00 

I346,.536  71 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock— common $2,402,822  30 

Capital  stock— preferred 1,211,250  00 

First  mortgage 1,846,000  00 

Second  mortgage 426,000  00 

Third  mortgage  351,000  00 

Toledo  depot— 1st  mortgage 52,500  00 

Toledo  depot— 2d  mortgage   53,000  00 

Income  bonds 300  00 

C,  H.  &  D.  R.  R.,  lessee,  $542,213.74 565,259  39 

Profit  and  loss 18,816  10 

$6,926,947  79 


ASSETS. 

Construction $5,743,284  14 

Right-of-way 109,661  05 

Rolling  stock  776,334  12 

Real  estate  297,102  48 

Railroad  and  individual  account 566  00 


6,926,947  79 
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ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30, 1881. 


■<o. 

Date. 

1880. 

1 

July  21 

V. 

22 

■A 

29 

4 

Aug.  28 

5 

28 

6 

Sept.  25 

7 

30 

X 

Oct.      6 

!1 

7 

1(1 

7 

n 

Not.  20 

1'/ 

22 

IK 

Dec.   11 

14 

22 

1881. 

15 

April  5 

Ifi 

7 

IV 

11 

IX 

June  10 

19 

IS 

Name  of 
person. 

James  Fee 

T.  Chambers. 
Christ.  Singer. 
W.  B.  Cornell. 

Jas.  Webb 

Fred'k  Brach. 
Mrs.  Bowmau, 
Jiio.  Andrews. 
J.  Neiderkora 
Unkn'wnman 
Johu  Walsh... 

M.  Han 

Thos.  Bell 

Unkn'wnman 

E.  M.  Botkins.. 

Black 

Thos.  0'K3rpe 

Frank  Hart 

Jno.  Berman.. 


Occupation. 


Brflkemau.. 
Switchman. 
Brakeman.. 


Brakeman , 
Boy  12yrs, 

Switch  mar 

Foreman ... 

Brakeman. 
Boy  12  yrs. 

'Boy.'.'.'.l^.'.'.'.'.. 
Fireman.... 


Cause  of  accident. 


Coupling  cars 

Climbing  on  cars 

Coupling  cars 

Jumped  from  train 

Coupling  cars 

Foot  ca'ght  &  thrown  down 

Unknowu 

Coupling  cars 

Lying  on  track 

Coupling  cars 

Jumped  from  train 

Fell  from  abutment 

Lying  on  track  in  fit 

Jumped  from  train  ;  2d  car 
fell  on  him 


Character  of  injury. 


Body  crushed. 

Arm  crushed. 

Head  crushed  and  scalp. 

Foot  run  over ,  pinched. 

.\rm  bruised. 

Hand  badly  smashed. 

Slightly  bruised. 

Elbow  piuched. 

Foot  bruised. 

Found  on  track  crushed. 

Hip  pinched. 

Thumb  and  finger  crushed. 

Finger  mashed. 

Cut  in  two. 

Hand  bruised. 
Bruised. 
Badly  bruised. 
Mangled  and  killed. 


SUMMARY  OF  ACCIDENTS. 


PERSONS   KILLED — CAUSES. 

Others— Getting  on  or  off  engine  or  train  in  motion 1 

Lying,  walking,  falling,  or  being  on  track 2 

Employes — Engine  or  train  leaving  or  thrown  from  track 1 

Coupling,  or  crushed  between  ears  and  engine 1 

Miscellaneous 1 

Total 6 

PERSONS   INJURED — CAUSES. 

Passengers — Getting  on  or  off  engine  or  train  in  motion 1 

Employes —        "  "  "  "        1 

Coupling,  or  caught  between  cars  and  engine 9 

Miscellaneous 2 

Total 13 

RECAPITULATION. 

Killed — Employes — from  misconduct  or  want  of  caution 2 

Others — trespassing,  on  track,  etc 4 

Total  killed 6 

Inj  ured — Passengers — from  misconduct  or  want  of  caution 1 

Employes — misconduct  or  want  of  caution 10 

Others — trespassing  on  track,  etc 2 

Total  injured 13 
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Cause  of  siccident. 


EfTuct  of  accident. 


July  28 
S.pt.    2 


Mar.  14 
April  1 


Toledo 

Lima 

Cairo 

Belmore 

Wapakoneta 

Daytnn 

Lima 

Belmore 

Tadmore 

Dayton 


Engine 

Engine  and 

FreigJit 

Mi.Ked 

PaR>enger.. .. 

Freight 

Engine 

Switch  

Freight 

Passenger.... 


Swi'ch  open 

Loo^e  bridge  timber. 

Broken  rail 

Collision 

Broken  rail 

Cow  on  track 

Run  into 


C'.^rs  derailed. 


Engine  damaged. 

Cars  derailed. 

Engine  and  car.s  derailed. 

Engine  damaged. 


SUMMARY  OF  TRAIN  ACCIDENTS. 
Number: 

Acciflonts  causing  derailment  of  trains 8 

Accidents  not  resulting  in  derailment  of  train 3 

Collisions — butting 2 

Total  accidents 11 

Causes  of  accidents  efi'ecting  derailment  of  trains : 

Broken  rail 6 

Cattle  on  track 1 

Misplaced  switch 1 

Total  8 

Causes  of  collisions: 

Misplaced  switch 1 

Running  carelessly 1 

Total 2 

Causes  of  accidents  not  resulting  in  derailment  of  trains: 

Accidental  obstruction 1 

Total  collisions 8 

Total  accidents 2 

Total 11 


Stale  of  Ohio,  counti/  of  Cuyahoga,  ss. : 

Lewis  Williams,  General  Manager  of  'the  Dayton  and  Michigan  Railroad 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement 
of  the  condition  and  affairs  of  said  company,  on  the  30th  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Lewis  Williams, 

[seal  of  k.  k.]  General  Manager. 

Subscribed  and  sworn  to  before  me,  this  30th  day  of  August,  A.  D.  1881. 

J.  T.  Wann, 
[seal.]  Notary  Public. 


RECEIVER    OF    DAYTON    AND     SOUTHEASTERN    RAILWAY, 
FROM  JUNE  30,  18.S0,  TO  MAY  21,  1881. 


Name  of  road  :     Dayton  and  Southeastern  Railroad. 
B_v  whom  owned  :     Same  railroad  company. 
By  whom  operated  :     Receiver  J.  E.  Gimperling. 
By  what  authority  :     Superior  Court,  Montgomery  county,  Ohio. 
Name  of  person  making  this  report:     F.  Sprague,  late  Auditor  for  the  Receiver. 
Address  correspondence  relating  to  this  report  to  F.  Sprague,  Auditor  of  T., 
D.  &  B.  Railroad,  at  Toledo,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Dayton  and  Southeastern  Railroad  Company  was  consolidated 
with  the  Toledo,  Delphos  and  Burlington  Railroad  Comj)any  in  March, 
1881,  the  new  organization  taking  the  name  of  the  Toledo,  Delphos  and 
Burlington  Railroad  Company  ;  but  the  company's  property  being  at  the 
same  time  in  possession  of  a  receiver,  possession  was  not  given  to  the 
new  company  until  May  22,  1881.  up  to  which  date  this  report  is  made, 
showing  the  operations  for  ten  months  and  twenty-one  daj's. 

DOINGS  OF  THE  YEAR  TO  MAY'  31,  1881. 

Train  mileage — Passenger 1,329 

Freight 52,231 

Mixed 138,587 

Construction 20,897 

Total 213,044 

Car  mileage— Passenger  237,020 

Express  and  baggage 75,953 

Freight— loaded 1,301,990 

empty 907,570 

Construction  and  other 88,564 

Total 2,611,097 

Fuel  consumed— Coal,  7,880  tons;  total  cost $9,950  12 

Losses,  etc.,  paid— On  goods  and  baggage 428  85 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

to  employes 1,131  50 

For  animals  killed  in  Ohio 534  00 
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TRANSPORTATION. 

Passengers— Number  carried  (lOf  months) 84,096 

Average  number  carried  in  each  car  per  trip 27 

Average  number  of  miles  traveled  by  each 20i 

Total  mileage,  or  number  carried  one  mile 1,715,574 

Average  amount  received  for  each 44^  c. 

Average  amount  per-  mile  received  for  each 2.18  c. 

Freight— Tons  carried 14.5,393 

Average  tons  in  each  loaded  car  per  mile 7.070 

Total  movement,  or  tons  carried  one  mile .,..  9,206,291 

Average  amount  received  for  each  ton 96  c. 

Average  amount  pi'r  mile  received  for  each  ton 1.52  c. 

Average  cost  per  ton  freight  per  mile 1.14  c. 

Average  cost  each  ton  local  freight  72  c. 

Articles  transported  : 

Tons.  Per  cent. 

Coal  80,306  35.2 

Stone,  lime,  sand,  etc 1.814  1.2 

Petroleum 49  .1 

Ores  914  .6 

Pig  and  bloom  iron 3,802  2.6 

Manufactured  iron 119  .1 

Lumber  and  other  forest  products 12,819  88 

Grain,  flour,  and  other  agricultural  products 22,579  15  5 

Live  stock 7,456  5.1 

Animal  products  694  .5 

Manufactures,  including  agricultural  implements 736  .5 

Merchandise  14,067  9.7 

Miscellaneous 41  .1 

Total  tonnage  yielding  revenue 145,396  100 

Supplies  for  company's  use 5,489 


EARNINGS,  OPERATING  EXPENSES,   Etc.,  FOR   YEAR  ENDING  JUNE   30 

EARNINGS — 10  MONTHS  AND  21  DAYS. 

Passenger  transportation $37,409  0'' 

Freight  transportation 139,969  35 

Mail  service 4,965  86 

Express  service 1.145  81 

Other  sources  867  51 

Total  earnings  ot  line  operated  included  in  this  report $184,357  56 
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OPERATING   EXPENSES — 10  MONTHS  AND  21  DAYS. 

Maintenance  of  way  and  structures $32,450  50 

Maintenance  of  cars  6,115  03 

Motive  power  41,099  05 

Conducting  transportation 38,285  51 

General  expenses,  as  follows: 

Taxes  in  Ohio $5,364  56 

Salaries 8,070  51 

Other  general  expenses  of  operating 2,127  04 

15,552  11 


Total  operating  expenses,  being  72.4  per  cent  of  earnings $133,502  20 

Net  earnings  of  115  miles  operated 50,855  36 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc 6,001  85 

Net  income  over  operating  expenses  and  rents  paid 44,853  51 

Per  mile  of  earnings  per  annum 1,799  42 

operating  expenses  per  annum 1,305  92 

net  earnings  per  annum 493  50 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER    THAN   EARNINGS. 

Increase  of  floating  debt  of  Receiver $337,640  14 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES  AND   RENTALS. 

Interest  on  bonds— net $22,328  GO 

Interest  on  floating  debt  of  Receiver 18,648  42 

Interest  on  Receiver's  certificates 13,489  35 

Receiver's  certificates  redeemed  178  2.50  00 

Floating  debt  liquidated— company 19,185  21 

Increase  of  Receiver's  construction  account 122,438  36 

Decrease  of  company's  construction  account 11,574  37 

Decrease  of  company's  surplus  earnings 1,935  35 

Decrease  of  capital  stock 699  .59 

8382,493  65 

Balance  from  Receiver's  income  account $48,8.53  51 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  Stock  subscribed  $640,400  00 

Less  amount  unpaid 147,462  .53 

Represented  by  stock  paid  up  and  issued $473,850  00 

partially  paid  19,087  47 

First  mortgage  bonds 600,000  00 

Receiver's  certificates 1,750  00 

601,750  00 


$492,937  47 
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Company's  floating  debt  $35,580  37 

Receiver's  floating  debt 429,146  47 

464,725  84 

Unpaid  interest  on  Receiver's  certificates $171  15 

Unpaid  interest  on  1st  mortgage  bonds  6,037  50 

6,028  65 

Company's  surplus  earnings $13,730  35 

Receiver's  surplus  earnings 71,653  48 

• 85,383  83 

Total  $1,651,006  79 

ASSETS. 

Construction  recount — Company $1,014,560  78 

Construction  account — Receiver 506,850  00 

$1,521,410  78 

Accrued  interest  on  1st  mortgage  bonds 127,586  41 

Accounts  receivable  of  company $541  56 

Accounts  receivable  of  Receiver 1,468  04 

2,009  60 

Total  $1,651,006  79 


State  of  Ohio,  County  of  Montgomery,  ss. : 

F.  ripiague,  late  Auditor  of  the  Dayton  and  South  Eastern  Railroad,  and  now 
Auditor  of  the  Toledo,  Delphps  and  Burlington  R.  R.  Co.,  its  successor,  being  duly 
sworn,  deposes  and  says  that  he  caused  the  foregoing  statemi.-nt8  to  be  prepared 
by  the  proper  nflicers  and  agents  of  this  company,  and  having  carefully  examined 
the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition 
and  aflf.drs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of 
his  knowledge  and  belief. 

(Signed)  F.  Spragde. 

[seal  op  r.  k.] 

Subscribed  and  sworn  to  before  me,  this  14th  day  of  November,  A.  D.  1881. 
[sEAii]  P.  A.  M.\cGahan, 

Notary  Puhlic,  Lucas  County,  0. 
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DAYTON  AND  UNION  RAILROAD  COMPANY. 


Name  of  road:     Dayton  and  Union  Railr.ad. 

By  whom  owned:  Dayton  and  Union  Railroad  Company. 

By  whom  operated  :     Dayton  and  Union  Eaih-oad  Company. 

By  what  authority  :     Stock  ownership. 

Name  of  person  making  this  report:  John  L.  Miller,  Auditor  and  Secretary 
Dayton  and  Union  Railroad  Company. 

General  office  at  Dayton,  Ohio. 

Principal  oflBce  in  Ohio  at  Dayton,  Ohio. 

Address  correspondence  relating  to  this  report  to  John  L.  Miller,  Auditor,  at 
Dayton,  0. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

This  road  was  originally  the  Greenville  and  Miami  Railroad.  The 
main  line  from  Dodson  to  Union  City,  Ind.  (32  miles),  was  completed 
and  put  in  operation  in  1852.  The  track  from  Dayton  to  Dodson  (15 
miles)  was  completed  in  August,  1854,  making  47  miles  of  main  line. 
Subsequently  the  road  was  sold  under  foreclosure  of  the  first  mortgage 
bonds  ($150,fl00j,  and  recapitalized  (under  an  act  of  the  Legislature) 
February,  1862,  and  the  name  changed  to  the  Dayton  and  Union  Rail- 
road Company.  In  December,  1862,  the  track  between  Dayton  and 
Dodson  (15  miles)  was  abandoned  (this  company  reserving  the  right  of 
way).  The  iron  chairs,  sjjikes,  etc.,  were  sold,  and  the  proceeds  applied 
to  the  liquidation  of  190,000  of  the  second  mortgage  bonds  of  the  com- 
pany. On  the  first  of  .January,  1863,  the  company  leased  from  the  Day- 
ton and  Western  Railroad  Company  the  right  to  use  its  track  between 
Dayton  and  Dodson  at  an  annual  rental  of  110,000.  Since  the  23d  of 
December,  1871,  this  road  has  been  operated  under  trustees. 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Dayton,  0 

Cincinnati,  0 

L.Williams 

G.  W.  Rogers 

Cleveland,  0. 

P   Smith        

H.  B.  Hurlbut 

F  H  Short  

H.  H.  Poppleton 

11 

DAYTON    AND    UNION    RAILROAD. 
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Name. 

Office. 

Address. 

Salary. 

Dayton, 0 

$.500 

Secretary  

G   W  Rogers 

<i 

11 

1,800 
900 

C  C   Gale             

General  Superintendent... 

General  Freight  Agent 

General  Ticket  Agent 

y  Executive  Committee  \ 

Edgar  Hill 

Cleveland,  0 

C  C  Gale           

f3,200 

CAPITAL  STOCK. 

f  Amount— common '■■ $86,300  00 

Capital  stock  authorized  by  law  <  No.  shares — common 1,726 

(  Par  value  of  each — common         §50 

Total  paid  in  capital  stock — common 86,300  00 

Average  amount  paid  in  per  mile  of  single  main  track,  31.74  miles 2,718  99 

Proportion  of  same  for  Ohio,  31.74  miles  All. 


CAPITAL  STOCK    ISSUED,    AND   ON    WHAT   ACCOHNT,    AS   FOLLOWS: 

In  exchange  for  G.   M.  stock  and  bonds — No.  shares,  1,726;  amount  of  common, 
$1,309  ;  amount  of  preferred,  $417. 

Stockholdeis,  residents  of  Ohio 17 

Amount  of  stock  held  by  them  June  30,  1881 $76,400  00 

Agents  authorized  to  transfer  stock ;     John  L.  Miller,  Secretary,  Dayton,  0. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  661. 

FUNDED  DEBT. 


1.  Kind  of  bond 
or  obligations. 

•2.  If  and  how 
secured. 

3.  Date  of 
issue. 

4.  When  due. 

5.  Rate 

of 
interest. 

6.  Amount  of 

authorized 

issue. 

7.  Amount 
actually 
issued. 

1st  mortgage.. .  . 

Dted  of  trust 

Dec.  1,  1879 

"      1,  1879 

1862 

Dec.  1,1909 

1910 

6 

$32o,0f0  00 
226,000  00 

225,000  00 
225,000  00 



*Have  never  been  presented  for  payment. 

Average  amount  per  mile  of  single  main  track  |3I.74  miles) $14,223  21 

Proportion  of  same  for  Ohio,  all. 

Decrease  since  June  30,1880 — bonds  canceled 6,000  00 


^  The  preferred  stocli  has  been  consolidated  with  the  common  stock  since  last  report. 
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OTHER  INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $15,359  .50 

Cash  securities,  debit  balances,  etc,,  available  to  payment 24,552  80 

COST  OF  ROAD  EQUIPMENT,  ETC. 

CONSTRUCTION   ACCOUNT. 

The  original  cost  of  the  Greenville  and  Miami  Railroad  to  foreclosure  and  sale, 
as  nearly  as  can  be  ascertained',  was  as  follows: 

Construction §622,688  97 

Right-of-way 6,351  76 

Depots 7,089  67 

Engineering  and  superintendence 9,295  34 

Real  estate 2,100  00 

Equipment 123,731  63 

$771,257  37 

The  total  cost  of  the  D.  and  U.  R.  R.,  as  represented  in  balance  sheet,  is..     623,336  02 

CHARACTERISTICS,  ETC. 

LINE    IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Dodson  to  Union 31.74  miles.  31.74  miles. 

Aggregate  of  sidings  and  other  tracks 1.78  1.78 


Total  length  laid  with  rail  computed  as  single  track...  32.52  32.52 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

Montgomery 

Preble              

3.953 
'l..508 
2.6279 

.034 

.235 

1.511 

3.987 
1.743 

27.790 

31.740 

1.780 

33.520 

LINE  OPERATED   UNDER   LEASE — EMBRACED    IN   THIS   REPORT. 

Length.  In  Ohio. 

P.  C.  &  St.  L.  R'y  (Dayton  and  Western)  Dayton  to  Dodson 15  miles.     15  miles. 


CHARACTERISTICS,  Etc 


GAUGE,   GRADE,   CURV  >TURE,    R  ULS,    ETC. 

Gauge  4  feet  10  inches. 

Rdl — Iron — On  road — Average  weight  per  yard 56  pounds. 

Steel— On  road  31.74  miles. 
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Ties — Number  laid  during  the  year 14,958 

Ballasted — On  whole  line  31.74  miles. 

In  Ohio 31.74      " 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,  IN   OHIO. 

Bridges — Wood,    1;  greatest  age,  2  years;  aggregate  length,  142  feet. 

Trestles — 55;  greatest  age,  131  years;   greatest  height,  10  feet;   greatest  length,   30, 

Length  of  shortest  span  of  truss,  40  ft. ;  of  longest,  46  feet. 

Greatest  space   between   cross  ties  upon  bridges  and  trestles,  12  inches ; 
length  of  ties,  8  feet  6  inches 

Number  of  track  stringers,  20. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    No. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?    Every  three  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    By  Superintendent  of  bridges. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

C,  C.  &  I.  0.  (P.,  C.  &  St.  L.)  Railway  at  Greenville,  Ohio. 

Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  2. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Not  all. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated  in  Ohio 46.74 

STATIONS. 

Passenger  and  freight,  in  Ohio 15 

Number  with  telegraph  communication  in  Ohio 5 

Number  of  same  operated  by  railroad  company,  in  Ohio 5 

ROLLING  STOCK. 

Locomotives,  4;  average  weight 60,000  lbs. 

Express  and  baggage  cars,  2;  average  weight 29,000    " 

Passenger  cars,  3;  average  weight 36,000    " 

Freight  cars,  48. 

Above  includes  not  owned  by  company  reporting. 
Locomotives  owned  by  C,  C,  C.  &  I.  Railway  Company,  1. 
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Terms  ot  service  :  For  use  of  locomotives,  3  J  cents  per  mile ;  first  class  coaches,  3 
cents  per  mile  ;  second  class  and  baggage,  1|  cents  per  mile  ;  freight  cars  f  cent 
per  mile. 

Number  of  locomotives  equipped  with  train  brakes,  2. 

Kind  of  brake :     Westinghouse  Air. 

Number  of  cars  equipped  with  train  brakes,  3. 

Kind :     Westinghouse  Air. 

Number  of  passenger  cars  with  "Miller  Platform,"  3. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  byi  law  ?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Win- 
slow  Safety  Stove. 

Means  of  lighting  same  :     Use  candles  fully  protected. 


SPBBD   OF   TKAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation,  12  " 

Freight  trains,  10  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 3 

Engineers 4 

Baggagemen 1 

Flagmen,  switch-tenders  and  watchmen 3 

Clerks  1 

Train  dispatchers 1 

Firemen  4 

Wipers 4 

Mechanics  2 

Conductors 2 

Brakemen 4 

Station  agents  15 

Section  men 37 

Other  employes 10 

Total  number  employed  by  company  in  operating  line 92 

Proportion  for  Ohio 92 

EXPRESS  AND   TRANSPOKTATION   COMPANIES. 

Express  companies  run  on  this  road  :     United  States. 

Terms  :     25  cents  per  100  lbs.  for  all  distances,  and  half  fare  for  messages. 


.426 

.926 

.361 

.752 

.255 

.627 

.212 

.534 

.170 

.442 

.149 

.360 
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RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.  Lowest.        Average. 

Fare  charged  per  mile — For  distances  less  than  8  miles        10  Cts.  3  Cts.       6i  Cts. 

For  distances  over  8  miles — First  class 3  2  2i 

Second  class.... 2J  2  21 

Emigrant.., 2.!  2  2i 

Excursion 2  ^  li 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton 

First  class 1.428 

Second  class 1.148 

Third  clasg 1.000 

Fourth  class 857 

Fifth  class 714 

Special  class 571 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class , 10.66  

Second  class 8.00  

Third  class  6.00  

Fourth  class .5.33  

Fifth  class , 4.66  

Special  cla.ss 2.66  

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 10.266  

Second  class 8.000  

Third  class 6.000  

Fourth  class .5.33  

Fifth  class 4.66  

Special  class 2.66  

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 1.595  1.000 

Carried  less  than  ten  miles 1.000  1.814 

Pig  iron — Carried  ten  miles  or  more 2.659  1.000 

Carried  less  than  ten  miles 8.000  1.314 

Limestone — Carried  ten  miles  or  more 2.659  1.000 

Carried  less  than  ten  miles 8.000  1.314 

Iron  ore — Carried  ten  miles  or  more 2.6.59  1.000 

Carried  less  than  ten  miles 8.000  1,314 

Undressed  stone  or  lumber — 

Carried  ten  miles  or  more 2.659  1.000 

Carried  less  than  ten  miles 8.000  1.314 


984  ANNUM.   REPORT. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Rail  laid — Rerolled  iron,  151.460  tons. 

Train  Mileage — Passenger 67,680 

Freight 3,765 

Mixed 33,840 


Total 105,285 

Car  Mileage— Passenger  175,720 

Express  and  baggage  36,o98 

Freight— loaded 342,490 

empty 141,703 


Total  696,511 

Fuel  consumed — Wood,  153  cords ;  coal,  2,563  tons.    Total  cost $6,381  44 

Losses,  etc.,  paid — On  goods  and  baggage 87  86 

For  animals  killed  in  Ohio  :     1  horse ?25  40 

2  cattle 32.50 

Total $57  50 

TRANSPOKTATION. 

Passengers — Number  carried,  local  87,398 

through 16.323 

Total 103,721 

Average  number  carried  in  each  car  per  trip 29 

Average  number  of  miles  traveled  by  each 22.713 

Total  mileage,  or  number  carried  one  mile 2,355,847 

Average  amount  received  for  each 58  325  cts. 

Average  amount  per  mife  received  for  each 2.568  cts. 

Freight — Tons  carried,  local 50,516 

through 22,019 

Total  72,535 

Average  tons  in  each  loaded  car  per  trip ,  10 

Average  tons  in  each  loaded  car  per  mile    10 

Total  movement,  or  tons  carried  one  mile 2,930,711 

Average  amount  received  for  each  ton 98.966  cts. 

Average  amount  per  mi^e  received  for  each  ton  2.449cts. 

Average  amount  received  for  each  ton  through  freight 85.819  cts. 

Average  amount  received  for  each  ton  local  freight 1.04  cts. 

EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local $44,196  55 

through 16,298  46 

Total $60,495  01 
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Freight  transportation — local 

through. 

Total  

Mail  service 

Express  service 

Other  sources 


$52,888  72 
18,896  44- 


Total  earnings  of  line  operated  included  in  this  report.. 


$71,785  16 
2,232  96 
2,273  54 
3,853  87 

§140,640  54 


OPERATING   B.XPENSKS. 


Maintenance  of  way  and  structures 

Maintenance  of  cars  

Motive  power 

Conducting  transportation 

General  expenses: 

Taxes  in  Ohio 

Salaries  of  officers 

Other  general  expenses  of  operating  . 


$3,9.54  91 
3,200  00 
4,500  22 


$19,150  47 
6,300  10 
15,480  74 
26,675  32 


11,655  13 


Total  operating  expenses,  being  56.3.58  per  cent,  of  earnings $79,261  76 


Net  earnings  of  46.74  miles  operated 

Rentals  paid  (for  use  of  road,  track,  depots,  equipment),  etc. : 

P.,  C.  &  St.  L.  R'y $10,000  00 

J.  H.  Winters 3,000  00 

C,  H.  &  D.  R.  R 600  00 


61,378  78 


$13,600  00 

Net  income  over  operating  expenses  and  rents  paid  47,778  78 

Percentage  of  same  to  capital  stock  and  funded  debt,  8.968. 
Per  mile  of  earnings,  $3,008  99;  proportion  for  Ohio,  all. 

operating  expenses,  $1,695.80. 

net  earnings,  $1,313.19. 


OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net)  $28,845  00 

Premiums  and  commissions  for  paying  coupons 26  80 

Bonds  of  company  canceled  (par  value,  $1,000) 6,000  00 


134,871  80 
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CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $86,300  00 

Bond  account,  first  mortgage §225,000  00 

Income  bonds 220,000  00 

445,000  00 

Income  bonds,  scrip 1,444  88 

Income  account  (including  supplies) 188,615  31 

Incidental  3,074  89 

Pay-roll 2,772  70 

Individual  accounts 1,068  93 

Due  railroads 11,517  87 

Interest  account .' :.  603  63 

$740,398  21 

ASSETS. 

Boad  equipment  and  real  estate $623,363  02 

Interest  on  bonds  28,845  00 

Car  service 1,590  47 

Expense  account 62,073  93 

Wood 999  97 

Due  from  P.  0.  Department 558  28 

Shop  stock 769  24 

Agents'  balances 2,280  68 

Cash  on  hand 19,944  63 

5740,398  21 


State  of  Ohio,  County  of  Montgomery,  sg. : 

James  McDaniel,  President  of  the  Dayton  and  Union  Railroad  Company,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  proper  officers  and  agents  of  this  company,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  James  McDaniel, 

[seal  of  h.  k.]  Pres't  D.  &  U.  R.  R. 

Subscribed  and  sworn  to  before  me,  this  16th  day  of  December,  A.D.  1881. 
[seal.]  Frank  Conover, 

Notary  Public,  Montgomery  Co.,  0. 


EASTERN  OHIO  RAILROAD. 


Name  ot  road  :     Eastern  Ohio  Railroad. 

By  whom  owned:     W.  H.  &  C.  B.  Stevens. 

By  whom  operated  :     W.  H.  &  C.  B.  Stevens. 

By  what  authority  :     By  purchase. 

Name  of  person  making  this  report :     W.  H.  Stevens. 

General  office  at  Cumberland,  Ohio. 

Address  correspondence  relating  to  this  report  to  W.  H.  Stevens,  Cumberland,  0 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
This  road  is  owned  and  controlled  as  in  former  reports.     We  have 
contracted  ior  the  sale  of  the  road  to  the  B.,  B.,  V.  &  S.  Company,  who 
contemplate  building  the  road  east  to  Bellaire,  and  west  to  Shawnee. 
They  are  at  this  time  at  work  on  the  extension. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


W.  H.  Stevens. 
C.  B.  Stevens... 


General  Superintendent...!  Cumberland,  0.- 
Assistant  "  ...  " 


COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


Civil  engineering,  salaries,  etc 

Grading  and  masonry 

Bridges 

Timber  and  ties 

Iron  rails,  chairs  and  spikes 

Passenger  and  freight  stations  

Engine  and  ear  houses 

Contingent  expenses 

Total  expenditures  for  construction 


0.0 


3,000 

3,005 

7,990 

37,000 

500 

200 

900 


$52,645 


£  o 


$50 

3,000 

3,005 

8,398 

37,000 

500 

200 

900 


$53,053 
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COST   OP   EQUIPMENT   OWNED   BY   COMPANY. 

1  locomotive $8,000  00 

1  first-class  passenger  car 2,500  00 

1  baggage  car  and  way 600  00 

Total  cost  of  railroad  equipment  owned  by  company 811,100  00 

CHARACTERISTICS,  ETC. 

LINE  IN  OPERATION. 

Length.  In  Ohio. 

Single  main  track — Cumberland  to  Point  Pleasant 7.75  miles.        All. 

Aggregate  of  sidings  and  Other  tracks 05     "  " 

Total  length  laid  with  rail  computed  as  single  track 7.80     " 

Length  in  Ohio,  distributed  as  follows: 

Guernsey  county,  main  track,  7.75  miles;  sidings,  etc.,  .05  miles. 

GAUGE,   GRADE,    CURVATURE,    RAILS,    ETC. 

Gauge,  4  feet  8|  in. 

Rail — Iron — On  road 7.80  miles. 

Average  weight  per  yard 45  lbs. 

Ties — Average  number  per  mile 2,500 

Number  laid  during  the  year 900 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  9 ;  greatest  age,  7  years ;  length,  600  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  20  inches ;  length  of  ties, 

8  feet. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often?    Each  week. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  person?    By 

competent  person. 

STATIONS. 
Passenger  and  freight 1 

ROLLING  STOCK. 

Locomotives,  1 ;  weight,  40,000  lbs. 

Passenger  cars,  1 ;  weight,  18,000  lbs. 

Freight  cars — weight,  16,000  lbs. 

Kind  of  brake  :     Friction  brake. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  heating  cars  used  for  transportation  of  passengers :     Passenger  car 

heated  by  coal  stove. 
Means  of  lighting  same ;  Sperm  candles. 
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SPEED   OF   TRAINS. 

Trains  are  mixed — Speed,  15  miles  per  hour. 

EMPLOYES. 

Engineers 1 

Laborers 4 

Firemen 1 

Total  number  employed  by  company  in  operating  line 6 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :  No  company  has  charge  of  express  busi- 
ness on  our  road.  We  handle  all  express  matter  and  charge  for  it  about  as  we  would 
for  freight,  making  no  way  bill  for  less  than  2.5  cents. 

RATES  OF  TRANSP^  RTATION. 

PASSENGERS. 

Highest.    Lowest-    Average. 
Fare  charged  per  mile — For  distances  less  than  8  miles 5c.  3c.  4c. 

FREIGHT. 

Don't  classify  our  freight  business.    Try  to  make  our  freight  bring  us  about  8  cents 
per  100  pounds. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 

Total  car  mileage,  300. 

Fuel  consumed — Coal,  about  200  tons. 

TRANSPORTATION. 

Articles  transported : 

Tons. 

Coal  200 

Stone,  lime,  sand,  etc 960 

Manufactured  iron 65 

Lumber  and  other  forest  products 75 

Grain,  flour,  and  other  agricultural  products 800 

Live  stock •    1,065 

Animal  products 91 

Miscellaneous 890 

Total  tonnage  yielding  revenue 4,146 


990  ANNUAL  KEPCaa'. 

EARNINGS,  OPERATING  EXPENSES  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation — total $2,964  26 

Freight  transportation — total 4,518  64 

Mail  service 392  00 

Express  service 294  60 

Total  earnings  of  line  operated  included  in  this  report $8,169  50 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $963  25 

Motive  power  450  00 

General  expenses : 

Taxes  in  Ohio  ...' '  130  00 

Salaries 400  00 


State  of  Ohio,  County  of  Chiernsey,  ss. ; 

W.  H.  Stevens,  General  Superintendent  of  the  Eastern  Ohio  Railroad,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  exam- 
ined the  same,  declares  them  to  be  a  true,  full  and  correct  statement  of  the  condition 
and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief 

(Signed)  W.  H.  Stevens, 

[seal  op  r.  r.]  Gen.  Supt. 

Subscribed  and  sworn  to  before  me,  this  14th  day  of  November,  A.  D.  1881. 

J.  R.  Knowlton, 
[seal.]  Notary  Public  for  Ouernsey  county,  U. 


HARRISON  BRANCH  RAILROAD  COMPANY. 


Name  of  road  :     Harrison  Branch  Railroad. 

By  whom  operated :  Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Railway 
Company. 

By  what  authority  :     Teiiiporary  agreement  with  stockholders. 

Name  of  Company  making  this  report;  Cincinnati,  Indianapolis,  St.  Louis  and 
Chicago  Railway  Company. 

General  ofKce  at  Cincinnati,  Ohio. 

Principal  office  in  Ohio  at  Cincinnati,  Ohio. 

Address  correspondence  relating  to  this  report  to  E.  F.  Osborn,  Secretary  C,  I., 
St.  L.  &  C.  R'y  Co.,  at  Cincinnati,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Operated  under  temporary  arrangement  for  7  per  cent,  on  stock. 
It  being  a  very  short  piece  of  road,  no  separate  account  of  earnings  and 
expenses  are  kept.  The  Cincinnati,  Indianapolis,  St.  Louis  and  Chicago 
Railway  Company  set  aside  from  its  gross  earnings  the  requisite  amount 
for  jiayment  of  7  per  cent,  on  $200,000  of  its  Harrison  Branch  stock, 
which  is  about  equal  to  the  estimated  net  earnings.  No  books  or  accounts 
of  the  Harrison  Branch  Company  are  kept.  The  questions  unanswered 
in  this  report  are  embraced  in  the  report  made  by  the  Cincinnati, 
Indianapolis,  St.  Louis  and  Chicago  Railway  Company. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS  OF  COMPANY  OPERATING. 


Name. 


M.  E.  lugalls. 
E.  F.  Osborn.. 


Office. 


President.. 

Secret:iry  .. 


Salary. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

M.  E.  Ingalls 

Cincinnati 

W.  NT.  King 

G.  W.  Bender 

Indianapolis. 

E.  V.  Cherry 
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CAPITAL  STOCK. 

Capital  stock  authorized  bylaw — Amount — common $200,000  00 

Number  of  shares — common 4,000 

Par  value  of  each — common $50  00 

Capital  stock  authorized  by  vote  of  company — common 200,000  00 

Amount  subscribed — common 200,000  00 

Total  paid  in  capital  stock — common 200,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (7.75  miles) 25,806  45 

Proportion  of  same  for  Ohio  (7.01  miles) 180,903  21 

Capital  stock  issued,  and  on  what  account:     Cannot  classify. 

Number  shares,  4,000;  amount  of  common,  $200,000;  amount  of  preferred,  none. 
Stockholders,  residents  of  Ohio,  17. 
Amount  of  stock  held  by  them  June  30,  1881,  $190,150. 
Agents  authorized  to  transfer  stock :     E.  F.  Osborn,  Secretary,  Cincinnati,  Ohio. 

FUNDED  DEBT. 
No  debt. 

COST  OF  ROAD  EQUIPMENT,  Etc. 
Construction  account:     We  have  no  means  of  knowing  the  actual  cost  of  construc- 
tion.    Value  is  represented  by  amount  of  capital  stock,  viz.,  $200,000. 

COST   OF   EQUIPMBNT   OWNED   BY    COMPANY. 

Has  no  equipment. 
CPIAEACTERISTICS,  Etc. 

LINE   IN    OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Valley  Junctipn,  0.,  to  Harrison  Ohio 7.75  miles.        7.01  miles. 

Total  single  main  track 7.75  7.01 

Aggregate  of  sidings  and  other  tr  cks 34  .34 

Total  length  laid  with  rail  computed  as  single  track..  8.09  7.35 

Length  in  Ohio,  distributed  as  follows : 

Hamilton  county,  main  track,  7.01 ;  sidings,  etc.,  .34  ;  total,  7.35. 
Steel  rails:     None. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges— Wood— 1 ;  greatest  age,  2  years ;  aggregate  length,  230  ft. 

Trestles— 2;    greatest  age,  4  years;  greatest  height,  16  feet;  greatest  length,  25  ft. 

Length   of  shortest  span  of   truss,  16  feet;  of   longest,  16  feet;  greatest  length  of 

beams  between  points  of  support,  if  not  trussed,  16  feet. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  4  inches;  length  of 

ties,  9  feet. 
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Number  of  track  stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?    Four  times  each  year. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING — AVEKAGE   AND    AGGREGATE   COST. 

Number  miles  fencing,  computed  as  single  line  :     Substantially  all  fenced  when  re- 
quired. 

CKOSSINGS. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  10. 
STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated 7.75,  in  Ohio, 

STATIONS. 

Passenger  and  freight 2,  in  Ohio. 

Number  with  telegraph   communication 2,     " 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    No. 

SPEED   OF   TRAINS. 

Mail  and  accommodation 22  miles  per  hour. 

Freight  trains 12        "         " 

EXPRESS   AND   TRANSPORTATION    COMPANIES. 

Express  companies  run  on  this  road :     American  Express  Company. 
Terms:     Under  contract  with  Cincinnati,  Indianapolis,  St.  Louis  and  Chicago  Kail- 
way   Company. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 
Ballasting— Ballast  kept  good  with  gravel  entire  line. 


Slate  of  Ohio,  County  of  Hamilton,  SB.: 

M.  E.  Ingalls,  President  of  the  Harrison  Branch  Railroad  Company,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  proper  officers  and  agents  of  this  company,  and  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  M.  E.  Ingalls. 

[seal  op  r.  r.] 
Subscribed  and  sworn  to  before  me  this  31st  day  of  August,  A.  D.  1881. 

[seal.]  James  B.  Watson, 

Notary  Public  of  Hamilton  County,  Ohio. 
63  R.R.C. 
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Name  of  road  :     Iron  Railroad. 

By  whom  owned :     Iron  Railroad  Company. 

By  whom  operated  :     Iron  Railroad  Company. 

By  what  authority :     Charter  of  1848. 

Name  of  person  making  this  report :     C.  C.  Clarke,  Secretary  Iron  Railroad  Co. 

General  office  at  Ironton,  Ohio. 

Principal  office  in  Ohio  at  Ironton. 

Address  correspondence  relating  to  this  report  to  C.  C.  Clarke,  Manager,  Ironton,  0. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

This  company  was  chartered  March  17th,  1849,  under  the  name  of 
Iron  Railroad  Company,  with  the  authority  to  construct  a  railroad  from 
a  point  on  the  Ohio  River,  in  Lawrence  county,  Ohio,  to  the  South  line 
of  Jackson  county  ;  capital  stock,  $500,000. 

The  only  part  of  the  road  built  under  this  charter  extends  from 
Ironton  to  Centre  Station,  12^-  miles;  all  in  Lawrence  county  completed 
in  1853. 

The  following  named  branches  have  been  built  since,  viz.: 
Hecla  Branch,  2  miles,  completed  1873. 
Etna        "  "  "  " 

Texas      "  U  "  1880. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

$300 

0  C   Clarke 

2,000 

Treasurer 

Ironton,  Ohio 

1,800 

C  C   Clarke       

(  General  Passenger  Ag't  ] 
\  General  Freight  Agent  > 
i  General  Ticket  Agent..  J 

$4,100 
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Name. 

Residence. 

Name. 

Residence. 

Ironton,  0.. 
Toledo,  0... 
Ironton,  0.. 

T.  W.  Means 

E.  B.  Willard 

H'ngingRock,0. 

John  C.  Clarke 

C.  C.  Clarke 

Trntifnti    Clhir, 

Oscar  Richey 

K  CAPITAL  STOCK. 

CAPITAL  .STOCK    AUTHORIZED   BY   LAW. 

Amount— common $500,000  00 

Number  of  shares — common 10,000 

Par  value  of  each — common S50  00 

Capital  stock  authorized  by  vote  of  company — common 399,700  00 

Amount  subscribed — common 399,700  00 

Total  paid  in  capital  stock — common 399,700  00 

Increase  since  June  30, 1880 — common 1,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (18  miles) 22,205  55 

Proportion  of  same  for  Ohio  (18  miles) All. 

CAPITAL  STOCK   ISSUED,   AND   ON    WHAT   ACCOUNT,   AS.  FOLLOWS: 


On  what  account. 


For  subscriptions  paid  in  cash 
In  payment  of  dividends. 

Total 


No. 
shares. 


2,891 
5,603 


7,994 


Amount  of 
common. 


$119,550 
280,150 


$399,700 


Stockholders,  residents  of  Ohio,  26. 

Amount  of  stock  held  by  them  June  30,  1881,  $375,900. 

Agents  authorized  to  transfer  stock :     C.  C.  Clarke,  Irontou,  Ohio. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  872. 


OTHER   INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $9,042  92 

Total  unfunded  debt 9,042  92 

Cash  securities,  debit  balances,  etc.,  available  to  payment 10,144  62 

Total  of  paid  in  stock  and  debt 

Total  average  amount  per  mile $22,205  55 

Proportion  of  same  for  Ohio 399,700  00 


399,700 
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COST  OF  ROAD  EQUIPMENT,  Etc. 

TOTAL  EXPENDITURES  FOR  CONSTRUCTION. 

Expenditures  prior  to  July  Ist,  1880 $349,245  48 

"  for  the  year  ending  June  SOtli,  1881 8,074  65 

Total  expenditures  to  July  1st,  1881 337,320  13 

COST   OF  BOAD    AND   EQUIPMENT  OWNED   BY   COMPANY. 

t 

Five  locomotives , $40,400  00 

One  first-class  passenger  car,  1  second-class  passenger  car,  box  freight 
cars,  114  platform  cars,  96  coal  cars,  mail  and  express  cars,  sleeping 
cars,  section  cars,  hand  cars,  snow  plows,  caboose  cars,  director's 
and  superintendent's  cars,  pay-cars,  dump  cars,  track-laying  cars 
and  wrecking  cars 54,210  00 

Total  cost  of  railroad  equipment  owned  by  company $94,610  00 

Average  amount  per  mile  of  single  main  track  (18  miles) 5,256  11 

Proportion  of  same  for  Ohio.     All. 

Total  for  road  and  equipment 431,930  13 

Total  average  amount  per  mile  (of  single  main  track,  18  miles) 23,996  12 

Proportion  of  same  for  Ohio '.         431,930  13 

COST   OF   PROPERTY   PURCHASED   BY   COMPANY  NOT  INCLUDED   IN  THE  FOREGOING  ACCOUNTS. 

Real  estate  not  included  in  the  foregoing  accounts $18,830  25 

Other  property  not  included  in  the  foregoing  accounts,  and  not  includ- 
ing supplies  and  materials  on  hand 25,649  11 

CHARACTERISTICS,  Etc. 

LINE  IN  OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Ironton  to  Center 12.75  12.75 

Ironton  to  Whiteville 2.00  200 

Etna  Station  to  EUisonville 2.00  2.00 

Bartle's  to  Dean  Station 1.25  1.25 

Total  single  main  track 18.  18. 

Aggregate  of  sidings  and  other  tracks 3  3 

Total  length  laid  with  rail  computed  as  single  track 21  21 

Laid  with  steel  rail  2.5  2.5 

Length  in  Ohio,  distributed  as  follows  : 

Lawrence  county — main  track,  12.75;  branches,  5.25;  sidings,  etc.,  3  ;  total,  21. 
Steel  rail,  main  track,  2.50. 
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GAUGE,   RAILS,  ETC. 

Gauge 4f  feet. 

Rail — Iron — On  road 18i  miles. 

Average  weight  per  yard 60  lbs. 

Steel — On  road 2j  miles. 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile 2,200 

Number  laid  during  the  year 10,000 

Ballasted — In  Ohio — We  are  constantly  ballasting  with  mill  ashes  and  cinders. 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges^Wood — 25;   greatest  age,  11  years;  aggregate  length,  722  feet. 
Iron— 1 ;  '  20        "  "  "  94  feet. 

Total _ 816      " 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  24  inches ; 

length  of  ties,  8  feet. 
Number  of  track  stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    No. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    Have  no  stated 

time. 
How  often  ?     About  once  a  month. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  person  ?    They 

are  made  by  superintendent. 
Tunnels — Stone,  solid  rock  roof,  1 ;  length,  1,020  feet. 

Fencing — Length  of  road  unf  enced,  and  the  reason  therefor :  The  road  runs  through 
large  tracts  of  rough  mineral  lands,  owned  by  furnace  companies,  and 
fencing  has  not  been  thought  necessary. 

CROSSINQS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ?  None 
on  main  line.  The  Scioto  Valley  Railway  crosses  four  of  our  switches,  or  turn- 
outs, in  Ironton. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  10. 

Number  at  which  there  are  gates  or  flagmen,  1. 


Passenger  and  freight,  in  Ohio,  16. 

ROLLING  STOCK. 

Locomotives 5;  Average  weight 52,592  lbs. 

Passenger  cars 2;  "  22,500    " 

Freight  cars 210;  "  11,500    " 

Other  cars 1 

Number  of  locomotives  equipped  with  train  brakes :    None.  " 
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Kind  of  brake :     Eatchet  hand  brake  on  tender. 

Number  of  cars  equipped  with  train  brakes :    None. 

Kind :     Hand  brakes  on  every  car. 

Number  of  passenger  cars  with  "Miller  Platform" :     None. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in 
trains :     We  ordinarily  run  but  one  car,  attached  to  a  freight  train. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  In 
the  car  ordinarily  used  we  have  a  Beeman  patent  railroad  stove;  an  apparatus 
claimed  to  be  so  constructed  that  the  fire  will  be  extinguished  as  soon  as  the  car  is 
overturned. 

Means  of  lighting  same  :     Candles. 

SPEED   OP  TRAINS. 

Freight  and  express  passenger,  average  rate,  including  stops 15  miles  per  hour. 

Coal  trains 12  " 

EMPLOYES. 

Superintendents 1 

Engineers 3 

Flagmen,  switch-tenders  and  watchmen 3 

Clerks 2 

Firemen  3 

Wipers 3 

Mechanics  8 

Conductors  1 

Brakemen 9 

Station  agents 2 

Section  men 29 

Other  employes 8 

Total  number  employed  by  Company  in  operating  line 72 

Proportion  for  Ohio 72 

AVERAGE  LIFE  OF  LOCOMOTIVES,  OARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


Locomotives  ■ 


Freight 
Passi 
Coal 
Flat. 


Average 
life  in 
years. 


Equipment  and  superstructure. 


Rails— Iron 

Joint  fastenings... 

Frogs 

Ties— Oak 

Bridges— Wooden 
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RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  charged  per  mile  : 

Highest. 

For  distances  less  than  8  miles 5  Cts. 

For  distances  over  Smiles — 1st  class 3 

FREIGHT. 

Highest. 
Rate  per  100  lbs.  per  mile,  when  freight  weighs  less 

than  a  ton 3 

Rate  per  ton  per  mile  on  freight  carried  less  than 

30  miles 33 

Rate  per  ton  per  mile  for — 

Coal — Carried  10  miles  or  more 

Carried  less  than  10  miles 4 

Pig  iron — Carried  10  miles  or  more 5 

Carried  less  than  10  miles 5 

Limestone — Carried  ten  miles  or  more 3 

Carried  less  than  ten  miles  

Iron  Ore — Carried  ten  miles  or  more 5 

Carried  less  than  ten  miles 7 

Undressed  stone  or  lumber — Carried  10  miles  or  more..      5 
Carried  less  than  10  miles      8 


Lowest. 
8J  Cts. 
3 


Average 
4  Cts.' 
3 


Average. 
2 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length. 

V 

Wood 

30  feet. 

V 

80     " 

Rail  laid — Steel,  60  lbs.  per  yard — miles  of  track 
Train  mileage — Passenger 

Freight 

Mixed  

Construction 

Other  trains 


Total 

Car  mileage — Passenger 

Freight — loaded . 
Freight— empty . 


182 
25,201 
21,308 

946 
B4 


18,229 
176,272 
120,282 


^ 


47,641 


Total.. 
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Fuel  consumed— Coal,  l,685i  tons.    Total  cosl $1,899  45 

Losses,  etc.,  paid — On  goods  and  baggage  127  85 

For  injuries  in  Ohio,  fatal  and  non-fatal ; 

to  passengers 2,276  20 

For  animals  killed  in  Ohio : 

Cattle,  7 , $110  00 

Hogs,  1 2  00 

Total $112  00 

TKANSPOETATION. 

Passengers — Number  carried,  local  34,041 

through 8,587 


Total 42,628 

Average  number  carried  in  each  car  per  trip 30 

Average  number  of  miles  traveled  by  each 10 

Total  mileage,  or  number  carried  one  mile 426,280 

Average  amount  received  for  each 27  cents. 

Average  amount  per  mife  received  for  each 2.7     '•' 

"Freight— Tons  carried,  local 149,803 

through 44,497 


Total 194,300 

Average  tons  in  each  loaded  car  per  trip 10 

Total  movement,  or  tons  carried  one  mile  1,943,000 

Average  amount  received  for  each  ton 41.6  cents. 

Average  avaonnt  per  mile  received  for  each  ton 4.16      " 

Average  cost  per  ton  freight  per  mile 3.25      " 

Articles  transported : 

Tons.  Per  cent. 

Coal 73,854            38.00 

Stone,  lime,  sand,  etc 27,055            13^2 

Ores 68,773           35.39 

Pig  and  bloom  iron 15,713              8.08 

Manufactured  iron 293 

Lumber  and  other  forest  products 1,792 

Grain,  flour,  and  other  agricultural  products 2,958 

Livestock 4 

Animal  products 315 

Manufactures,  including  agricultural  implements  927 

Merchandise 1,017 

Miscellaneous 1,599             4.71 

Total  tonnage  yielding  revenue 194,300  100 

Supplies  for  company's  use 524 
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EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation $11,538  05 

Freight  transportation 80,818  23 

Other  sources 3,122  72 

Total  earnings  of  line  operated  included  in  this  report $95,479  00 

OPKRATING    EXPENSES. 

Maintenance  of  way  and  structures $24,690  44 

Maintenance  of  cars 9,652  14 

Motive  power  5,665  58 

Conducting  transportation  8,802  50 

General  expenses,  as  follows : 

Taxes  in  Ohio 2,921  47 

Salaries  4,963  64 

Other  general  expenses  of  operating 5,241  17 


Total  operating  expenses,  being  65  per  cent,  of  earnings $61,936  94 

Net  earnings  of  18  miles  operated 33,542  06 

Percentage  of  same  to  capital  stock  and  debt 8.39 

Percentage  of  to  total  means  applied  to  construction,  etc 7.04 

Per  mile  of  earnings $5,304  38;  Proportion  for  Ohio All. 

operating  expenses 3,440  93;             _      "                 All. 

net  earnings 1,863  45;                   "                 All. 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER  THAN   EARNINGS. 

Payments  on  capital  stock $222  00 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND   RENTALS. 

Dividends,  rate  3  per  cent  on  general  stock fll,989  50 

Last  dividend  declared  on  general  stock,  December  10,  1880. 

Floating  debt  liquidated  8,679  44 

Construction  of  new  work 8,074  65 

Total $28,743  59 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $399,700  00 

Dividend  No.  1 1  40 

Pay-roll 2,580  10 
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Bills  payable 400  00 

Profit  and  loss 124,252  85 

Due  Treasurer 219  41 

Stock  account 54  00 

Current  income 48,974  70 

Book  accounts 5,788  01 

ASSETS. 

Construction— Main  Line $277,444  33 

Hecla  Branch 17,777  46 

Etna  Branch 30,151  08 

Texas  Branch 11,947  26 

Rolling  stock 94,610  00 

Real  estate  and  round  house 44,479  36 

Cash  with  ticket  agents 1,024  46 

Bills  receivable 622  68 

Book  accounts 37,518  63 

Judgments 1,687  08 

Suspended  accounts 22,476  26 

Current  expense  account 42,231  87 


$581,970  47 


$581,970  47 


ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


No. 

Date. 

Name  of 
person. 

Occupation. 

Cause  of  accident. 

Character  of  isjury. 

1 

1880 
Oct.    27 

1881 
Mch.  18 
June  24 

Nancy   Fil- 

Killed 

P.  McCanH... 
S.B.  Richards 

Brakeman  ... 
Engineer 

Hurt  about  hips. 
Leg  slightly  burned 
and  bruised. 

3 

Engine  thrown  from  track  by  a  cow 

SUMMARY  OF  ACCIDENTS. 


PERSONS    KILLED — CAUSES. 

Others — Lying,  walking,  falling,  or  being  on  track 1 

PERSONS   INJURED — CAUSES. 

Employes — Lying,  walking,  falling,  or  being  on  track 1 

Engine  or  train  leaving  or  thrown  from  track 1 

Total 2 


IRON    RAILROAD. 


1003 


KECAPITULATION. 

Killed — Others — trespassing  on  track,  etc 1 

Total  killed 1 

Injured — Employes — from  causes  beyond  their  control 1 

misconduct  or  want  of  caution 1 

Total  injured 2 

TRAIN  ACCIDENTS— ENTIRE  LINE. 


a 

3 

Date. 

Place. 

Character 
of  train. 

Cause  of  accident. 

Effect  of  accident. 

1880. 
June    17 

1881. 
June  24 

Near  Lawrence 

About  »1,000. 

o 

Mixed 

Cow  on  track 

SUMMARY  OF  TRAIN  ACCIDENTS. 
Number: 

Accidents  causing  derailment  of  trains 1 

Accidents  not  resulting  in  derailment  of  train 1 


Total  accidents 

Causes  of  accidents  effecting  derailment  of  trains : 

Cattle  on  track 

Unexplained 


Total. 


State  of  Ohio,  County  of  Lawrence,  ss. : 

C.  G.  Clarke,  Manager  of  the  Iron  Railroad  Company,  being  duly  sworn,  deposes 
and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the  proper 
officers  and  agents  of  this  company,  and,  having  carefully  examined  the  same, 
declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and  affairs 
of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowl- 
edge and  belief. 

(Signed)  C.  C.  Clarke, 

[seal  of  r.  r.]  Manager  Iron  R.  R.  Co, 

Subscribed  and  sworn  to  before  me,  this  29th  day  of  August,  A.  D.  1881. 

D.    W.   VOGLESONG, 

[seal.]  Notary  Public  Lavyrence  County,  O. 
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Name  of  road  :     Lake  Erie  &  Western  Railway. 
By  whom  owned  :     Lake  Erie  &  Western  Railway  Company. 
By  whom  operated  ;    Lake  Erie  &  Western  Railway  Company. 
Name  of  Company  making  this  report :  Lake  Erie  &  Western  Railway  Company. 
General  office  at  La  Fayette,  Indiana. 
Principal  office  in  Ohio  at  Sandusky. 

Address  correspondence  relating  to  this  report  to  A.  J.  Castator,  Auditor,  at  La 
Fayette,  Indiana. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
Road  extended  since  last  report  from  Fremont  to  Sandusky,  Ohio,  a 
distance  of  twenty-two  and  ninety-seven  hundredths  (22.97)  miles. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Office. 


Address. 


Salary. 


C.  R.  Cummings. 
Daniel  P.  Eells... 
J.  H.  Cheney , 

B.  G.  Mitchell 

A.  J.  Castator 

E.  H.  Waldron 

D.S.Hill 

J.  B.Clark 

T.  H.  Perry 

G.  W.  Smith 

W.  S.  AVeed 

C.  R.  Cummings. 
Daniel  P.  Eells..., 

C.S.  Price 

Geo.  I.  Seney 

W.  H   Brown 


Total  salaries.. 


President 

1st  Vice  President 

3rd  "  

Secretary  and  Treasurer.. 

Auditor 

General  Manager 

Division  Superintendent.. 


Chief  Engineer 

General  Passenger  Agent.. 
General  Freight  Agent 

1  r 


[-Executive  Committee.. 


Chicago,  111 

Cleveland,  O 

Bloomington,  111 . 
New  York  City  ... 
La  Fayette,  Ind.. 


Sandusky,  0 

La  Fayette,  Ind. 


Chicago,  111 

Cleveland,  O  .... 

Lima,  O 

New  York  City. 


$2,500 
1,200 
1,800 
1,500 
2,400 
5,000 
2,500 
2,500 
1,500 
2,400 
3,000 


$26,300 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Chicago,  111 

Cleveland,  0 

Bloomington,  111 

John  T.  Martin 

New  York  City. 

Daniel  P.  Eells 

E  H  R   Lyman 

J.  H.Cheney 

A.  M.  White 

11 

C.  S.  Price 

New  York  City.. 

John  S.  Newberry 

W.  H.  Brown 
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CAPITAL  STOCK. 

CAPITAL   STOCK   AUTHORIZED    BY    LAW. 

Amount— common $700,000  00 

Number  of  shares — common i..  70,000 

Par  value  of  each — common $100  00 

Capital  stock  authorized  by  vote  of  company — common 700,000  00 

Increase  since  June  30,  1880 — common 700,000  00 

CAPITAL  STOCK   ISSDED,   AND   ON   WHAT   ACCOUNT,   AS   FOLLOWS  : 


On  what  account. 


No.  shares. 


Amount  of 
common. 


For  construction  on  extension  of  line  or  branches 
Organization  of  company 

Total 


7,000 
70,000 


$700,000 
7,700,000 


77,000 


$7,700,000 


Stockholders,  residents  of  Ohio,  4. 
Amount  of  stock  held  by  them  June  30,  1881,  $1,300. 

Agents  authorized  to  transfer  stock:  Metropolitan  National  Bank,  of  New  York  City. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  201,134. 
FUNDED  DEBT. 


1.  Kind  of 
bond  or  obli- 
gations. 

2.  If  and  liow  secured. 

3.  Date  of 
issue. 

4.  When  due. 

6.  Amount  of 

authorized 

issue. 

7.  Amount 
actually  issued. 

May  1, 1879... 
Aug.  1,1879... 

1, 1880... 
Mav  1, 1879... 
\ug.  1,  1879... 

1,1880... 

1919 
1919 
1920 
1899 
1899 
1920 

6 
6 

6 

$2,500,000 
1,815.000 

1,000,000 

1,485,000 

600,000 

$7,727,000 

Average  amount  per  mile  of  single  main  track  (386.43  miles)  $19,996  00 

Proportion  of  same  for  Ohio  (145.70 2,913,417  20 

Increase  since  June  30,  1880 927,000  00 

OTHER  INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $349,862  61 

Total  unfunded  debt 349,862  61 

Cash  securities,  debit  balances,  etc.,  available  to  payment...  85,098  29 

Net  unfunded  debt $264,764  32 

Average  amount  per  mile  of  single  main  track $685  15 

Proportion  of  same  for  Ohio 99,826  36 


*  Interest  at  such  rate  as  the  net  earnings  will  pay  in  any  particular  year,  not  exceeding  seven  per 
cent.,  and  to  be  non-cumulative. 
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Increase  since  June  30,  1880 264,764  32 

Total  net  debt  liabilities 7,991,764  32 

Average  amount  per  mile  of  single  main  track $20,681  01 

Proportion  of  same  for  Ohio 3,013,223  15 

Total  of  pslid  in  stock  and  debt 15,691,764  32 

Total  average  amount  per  mile $40,607  00 

Proportion  of  same  for  Ohio 5,916,439  90 

COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTRUCTION   ACCOUNT. 

Total  expenditures  for  construction:  Prior  to  July  1,  1880,  $13,414,271.32;  for 
the  year  ending  June  30,  1881,  $1,216,972.73;  Total  expenditures  to  July  1,  1881, 
$14,631,244.05. 

COST  OP   EQUIPMENT   OWNED   BY  COMPANY. 

Locomotives,  48 $258,073  00 

First  and  second-class  passenger  cars,  20 56,700  00 

Box  freight  cars,  1,124 447,428  17 

Platform  cars,  205 58,929  00 

Baggage,  mail  and  express  cars,  14 28,000  00 

Stock  cars,  140 56,000  00 

Handcars,  115 4,600  00 

Caboose  cars,  18 10,800  00 

Directors'  and  Superintendents'  cars,  1 7  600  00 

Dump,  pile-driving  car,  1 2,500  00 

Wrecking  cars,  1 500  00 

Total  cost  of  railroad  equipment  owned  by  company 931,130  17 

Additions  within  the  year  ending  June  30,  1881 96,223  69 

Average  amount  per  mile  (of  single  main  track,  386.43  miles) 2,409  57 

Proportion  for  Ohio  (145.7  miles) 351,074  35 

Total  for  road  and  equipment 15,562,374  22 

Total  average  amount  per  mile  (of  single  main  track,  386.43  miles) 40,272  17 

Proportion  of  same  for  Ohio  (145.7  miles) 5,867,655  17 

COST   OP    PKOPBRTY  PUKCIIASBD  BY  COMPANY  NOT  INCmDED   IN   THE  FOREGOING  ACCOUNTS. 

Other  property  not  included, in  the  foregoing  accounts,  and  not  including 

supplies  and  materials  on  hand $20,919  79 

OTHER   ITEMS   CHARGED   TO   PERMANENT   INVESTMENT. 

Total  permanent  investment $15,583,294  01 

Proportion  for  Ohio  (145.7  miles).... ^ 5,875,.546  28 

Average  per  mile  (of  single  main  track,  386.43  miles) 40,326  33 
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CHARACTERISTICS,   Etc. 

LINB    IN     OPERATION. 

Length.       In  Ohio. 

Smgle  main  track,  Sandusky,  O.,  to  Bloomington,  Ills 377.23        136.50 

Mt.  Mary's,  0,,  to  Minster,  0 9.20            9.20 

Total  single  main  track 386.43        145.70 

Aggregate  of  sidings  and  other  tracks 32.60          11.70 

Total  length  laid  with  rail  computed  as  single  track 419.03        157.40 

Length  in  Ohio,  distributed  as  follows  : 


County. 


Main  track. 


Branches. 


Sidings,  etc. 


Total. 


Erie 

Sandusky . 

Seneca 

Hancock... 

Allen.. 

Auglaize.., 
Mercer 


Totals., 


7.2 
27.2 
10.2 
30.3 
23.3 
16. 
22.3 


9.20 
9.20 


2.2 
•  .7 
1.7 
2.7 
2.3 
1.8 


11.7 


7.5 
29.4 
10.9 
32. 
26. 
27.5 
24.1 


157.4 


GAUGE,    GRADB,   CUKVATHEE,   RAILS,   ETC. 

Gauge 4.71  feet. 

Grade — Maximum,  per  mile 60 

Longest  maximum 5,000 

Aggregate  length  of  maxim iim 10,560 

Curvature — Shortest  radius 319 

Aggregate  length  of  shortest  radius 175 

Aggregate  length  of  all  radii 117,380 

Aggregate  length  of  tangent 350.97  miles. 

Rail — Iron — Average  weight  per  yard 56  lbs. 

Steel — Average  weight  per  yard 52    " 

Ties — .^verage  number  per  mile 2,640 

Ballasted — On  whole  line 386.43  miles 

In  Ohio 145.70     " 

With  earth,  gravel,  rock  and  cinders. 


BRIDGES,   TRESTLES,   ETC.,    IN    OHIO. 

Bridges — Wood,  8;  greatest  age,  15  years;  aggregate  length,  1,976  feet. 

Trestles — 139 ;  greatest  age,  10  years ;  greatest  height,  25  feet ;  greatest  length,  2,600 

feet;  aggregate  length,  10,929  feet. 
Length  of  shortest  span  of   truss,  50  feet;  of  longest,  150  feet;  greatest 

length  of  beams  between  points  of  support,  if  not  trussed,  16  feet. 
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Greatest  space  between  cross  ties  upon  bridges  and  trestles,  6  inches ; 
length  of  ties,  10  feet. 

Number  of  track-stringers,  4.    Packed  in  pairs. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    No. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING — AVERAGE  AND  AGGREGATE  COST. 

Whole  Liue.      In  Ohio  . 

Number  miles  fencing,  computed  as  single  line 481  191 

Average  cost  of  same  per  rod,  $1.00. 

Length  of  road  unfenced,  and  the  reason  therefor :  No  immediate 

demand  for  it 146  52J 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Cincinnati,  Sandusky  and  Cleveland  Railroad,  at  Sandusky,  Ohio. 
Lake  Shore  and  Michigan  Southern  Railway,  at  Fremont,  Ohio. 
North  Western  Ohio  Railway,  at  Burgoon,  Ohio. 

B.  &  0.  and  Ohio  Central  Railway,  at  Fostoria,  Ohio. 
Columbus  and  Toledo  Railroad,  at  Fostoria,  Ohio. 

C,  H.  &  D.  and  P.,  Ft.  W.  &  C.  Railroads,  at  Lima,  Ohio. 
Toledo,  Delphos  and  Burlington  Railroad,  at  Celina,  Ohio. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  137. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  2. 
Number  of  crossings  of  highways  under  railroad,  4. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated 386.43;  in  Ohio,  14.5.70 

Miles  of  same  owned  by  railroad  comprny 386.43;        "         145,70 

STATIONS. 

Passenger  and  freight 95;  in  Ohio,  34 

Number  with  telegraph  communication 64;         "        20 

Number  of  same  operated  by  railroad  company 64;         "        20, 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company?    Yes,  by 
W.  U.  Telegraph  Company, 
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ROLLING  STOCK. 

Locomotives 43;  average  weight,  lbs 100,000 

Express  and  baggage  cars 14;        ''  "  40,000 

Passenger  cars  18;         "  "  50,000 

Parlor  and  sleeping  cars  (chair) 3;        "  "  50,000 

Freight  cars 1,472;        "  "  19,000 

Other  cars 3; 

Number  of  locomotives  equipped  with  train  brakes,  12. 

Kind  of  brake :     Westinghouse  automatic  attachment. 

Number  of  cars  equipped  with  train  brakes,  28. 

Kind :     Automatic. 

Number  of  passenger  cars  with  Miller  Platform,  19. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains  : 

None;  unnecessary  with  Miller  Platform. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Spear 

stoves  ;  hard  coal. 
Means  of  lighting  same:     Lamps;  mineral  sperm  oil. 

SPEED    OP    TRAIKS. 

Express  passenger,  average  rate,  including  stops 26  miles  per  hour. 

Mail  and  accommodation,  "  "  24  " 

Freight  trains,  "  "  10  " 

EMPLOYES. 

Superintendents 2 

Telegraph  operators  27 

Engineers 42 

Baggagemen  14 

Flagmen,  switch-tenders  and  watchmen 19 

Laborers 18 

Clerks  52 

Train  dispatchers 7 

Firemen  41 

Wipers 22 

Mechanics  15 

Conductors 33 

Brakemen 65 

Station  agents 58 

Section  men  591 

Other  employes 158 

Total  number  employed  by  Comp.my  in  operating  line 1,164 

Proportion  for  Ohio 438.9 

64  R.R.C. 
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EXPRESS   AND   TRANSPOKTATION   COMPANIES. 


Express  companies  run  on  this  road : 

United  States  Express  Co. 
Terms:    $1,652.50  per  month  for  freight  carried. 
Special  freight  and  transportation  lines :     No  contracts,  except  for  usual  interchange 

ofSbusiness. 


AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 

Average 
life  in 
years. 

Equipment  and  superstructure. 

Average 
life  in 
years. 

20 
20 
10 
10 
10 
10 
10 
10 

8 

Rails < 

(.Steel— Not  known... 

8 

Baggage 

8 

12 

Piling 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.       Lowest.       Average. 
Fare  charged  per  mile — 

For  distances  less  than  8  miles..'. ACts.        Zh  Cts.  3  Cts. 

For  distances  over  8  miles — First  class 4  2  3 

Second  class 2  1  2 

Emigrant 2  1  IJ 

Excursion  2  1  IJ 

Amount  charged,  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on  your 
road  :  Chair  cars,  100  miles  or  less,  25c.;  between  100  miles  and  200  miles,  35c.; 
between  200  and  300  miles,  50c.;  over  300  miles,  60c. 


FREIGHT. 

Highest. 
Rate  per  100  lbs  per  mile  when  freight  weighs  less  than  a  ton  : 

First  class 2  8  Ct^. 

Second  class 2.6 

Third  class 2.1 

Fourth  class 1.6 

Fifth  class 1.2 

Special  class  5 


.19 

Cts.. 

3.     Cts 

.16 

1.38 

.13 

1.12 

.11 

.85 

.08 

.64 

.05 

.50 
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Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 56 

Second  class 52 

Third  class 44 

Fourth  class 32 

Fifth  class 28 

Special  class 10 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles  : 

First  class  12.6 

Second  class 10.8 

Third  class 9 

Fourth  class 7 

Fifth  class 4.4 

Special  class 3.4 

•Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 5 

carried  less  than  ten  miles 10 

I'igiron — Carried  ten  miles  or  more  32 

carried  less  than  ten  miles 3.2 

Limestone — Carried  ten  miles  or  more 5 

carried  less  than  ten  miles 10 

Undressed  stone  or  lumber — Carried  ten  miles 

or  more 5 

Undressed  stone  or  lumber — Carried  less  than 

ten  miles 10 


15.2 

35.6 

13.6 

32.8 

12 

28 

8.8 

20.4 

5.6 

16.8 

4 

7 

3.9 

8.25 

3.3 

7.5 

2.7 

5.85 

2.1 

4.55 

1.5 

2.95 

1.1 

2.25 

.70 

2.85 

5 

7.50 

1.2 

2.2 

3.2 

3.2 

1 

3 

5 

7.60 

11 

3.05 

5 

7.50 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length— feet. 

Wood 

1,200 

50 

Trestles  built  in  Ohio,  18;  aggregate  length,  5,140  feet. 

Fencing  in  Ohio — Miles  of  single  fence  built  (average cost  per  rod,  90  cts.),  15. 

Grading — Miles  of  main  track  graded,  in  Ohio,  22 

Ballasting — Miles  of  main  track  ballasted  with  rock  and  gravel,  22. 

Rail  laid — Steel,  52  lbs.  per  yard — miles  of  track,  30.  •   ■ 

Train  mileage — Passenger 603,318 

Freight 6.55,792 

Construction 54,4.54 

Total 1,213,564 
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Oar  mileage— Passenger 1,083,063 

Express  and  baggage  536,532 

Freight— loaded 6,547,063 

empty 1,877,402 

Caboose 485,430 

Construction  and  other 435,632 


Total 10,965,122 

Fuel  consumed— Wood,  1,141  cords;  coal,  51,713  tons;  total  cost $116,101  92 

Losses,  etc.,  paid— On  goods  and  baggage 3,136  19 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

To  employes    956  87 

For  animals  killed  and  injured  in  Ohio : 

Horses,  20 $1,035  83 

Mule,l 30  00 

Cattle,  54 750  55 

Sheep,  8 15  50 

Hogs,  9 46  85 


Total 1,878  73 

TRANSPORTATION. 

s — Number  carried,  local 318,146 

through 25,355 

Total 343,501 

Average  number  carried  in  each  car  per  trip 91 

Average  number  of  miles  traveled  by  each 31..53 

Total  mileage,  or  number  carried  one  mile 10,832,564 

Average  amount  received  for  each 94.17  cents. 

Average  amount  per  mile  received  for  each  2.98     " 

Freight — Tons  carried,  local 535,694 

through 139,898 

Total 675,592 

Total  movement,  or  tons  carried  one  mile 92,168,262 

Average  amount  received  for  each  ton 136  cents. 

Average  amount  per  mile  received  for  each  ton 995      " 

Articles  transported : 

Tods.  Per  cent. 

Coal   41,244  6.10 

Stone,  lime,  sand,  etc  12,034  1.79 

Pig  and  bloom  iron")  ^  ^07  62 

Manufactured  iron  J 

Lumber  and  other  forest  products 105,660  15.64 

Grain,  flour,  and  other  agricultural  products  360,140  53.31 
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Livestock 28,287  4.19 

Merchandise!  ^  ^gg^ 

Miscellaneous) 

Total  tonnage  yielding  revenue 67.5,592  100 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local $209,99.5  40 

through 113,478  81 


Total $323,474  21 

Freight  transportation— local  $727,880  23 

through  189,089  13 


Total  916,969  35 

Mail  service 22,710  30 

Express  service 15,757  50 

Other  sources 132,865  54 


Total  earnings  of  line  operated  included  in  this  report $1,411,776  90 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $361,292  14 

Maintenance  of  cars— locomotives 107,098  73 

Motive  power | ^Oj,  .g^  g3 

Conducting  transportationj 
General  expenses: 

Taxes 36,934  26 

Salaries  and  office  supplies 42,551  63 

Othergeneral  expenses  of  operating 24,983  41 


Total  operating  expenses,  being  76.68^  per  cent,  of  earnings $1,082,621  80 

Net  earnings  of  386.43  miles  operated 329,155  10 

Rentals  paid  (for  use  of  road,  track,  depots,  equipment),  etc 11,580  90 

Net  income  over  operating  expenses  and  rents  paid  317,674  20 

Percentage  of  same  to  capital  stock  and  debt,  2.06. 
Percentage  of  to  total  means  applied  to  construction,  etc.,  2.04. 

Per  mile  of  earnings $3,653  38;  Proport'n  for  O.  (146.7  miles)  532,297  47 

operating  expenses    2,801  60;          "  '                "            "  408,193  12 

net  earnings  85178;          "                   "            "  124,104  35 
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OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 


RECEIPTS   OTHER   THAN   EARNINGS. 


Sale  of  bonds  of  company $677,790  18 

Sale  of  stock 209,800  00 

City  of  Sandusky,  0  60,000  00 

$947,590  18 


PAYMENTS  OTHER  THAN   OPERATING   EXPENSES   AND   RENTALS. 

Applied  to  sinking  fund — stock  and  bonds  issued $1,627,000  00 

Construction  of  new  work 689,016  05 

Additional  equipment 96,223  69 

$2,412,239  74 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Capital  Stock $7,700,000  00 

Funded  debt 7,907,000  00 

Interest  unpaid,  not  due 84,550  00 

Vouchers  and  accounts 225,023  56 

Other  liabilities 40,289  05 

$15,956,862  61 


Construction > $14,631,244  05 

Equipment  account 931,130  17 

First  National  Bank,  Sandusky,  0 25,000  00 

Metropolitan  National  Bank,  N.  Y 174,439  15 

U.  S.  Government  P.  O.  Dep't 6,588  51 

U.  S.  Express  Co 1,652  50 

Accounts  receivable 1,401  62 

Due  from  agents  and  companies 22,059  86 

Material  and  supplies 95,796  99 

Cash  on  hand  61,636  81 

Debit  balance 6,912  95 

$15,956,862  61 


LAKE    ERIE    AND    WESTERN    RAILWAY. 
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SUMMARY  OF  ACCIDENTS. 


Persons  killed — Causes. 


Run  over  in  yards,  on  sidings,  or  in  switciiing  , 

Falling  or  thrown  from  engine  or  train 

Engine  or  train  leaving  or  thrown  from  track  . 
Lying,  walking,  falling,  or  being  on  track 


Totals. 


Persons  injured — Causes. 


Getting  on  or  off  engine  or  train  in  motion.... 
Coupling,  or  caught  between  cars  and  engine. 

Falling  or  thrown  from  engine  or  train  

Lying,  walking,  falling,  or  being  on  track 

Miscellaneous 


Totals . 


RECAPITULATION. 


Killed — Employes — from  misconduct  or  want  of  caution 2 

Others — at  stations  and  highway  crossings 1 

trespassing,  on  track,  etc 1 

Total  killed  4 

Inj  ur.ed — Employes — from  causes  beyond  th  eir  control 2 

misconduct  or  want  of  caution 13 

Others — stealing  rides 1 

trespassing  on  track,  etc 1 

Total  injured 17 
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TRAIN  ACCIDENTS— ENTIRE  LINE. 


Cause  of  accident. 


Effect  of  accident. 


1880. 
Auir.  19 
Nov.  U9 


Dec.    10 

ISSl. 
Jan     14 


Passenger.. 

Special  

Work 


Freight ., 


Collided  with  freight... 

Kan    off"  switch    and 

throu|:h  abridge 

Traill  brolic  in  two 


Broken  rail. 
Clianging  ra: 


31 


April  19 

27 

May     4 


17 


noylestou.Iud 

Franlcfort,  lud 

Mt.  Morency,  lud 

Beaver  Dam,  O  ... 

Fraukfort,  Ind 

Gibson,  Ills 

Boylestou,  Ind 


Frankfort,  lud.. 
Beaver  Dam,  O.. 

Gilmau,  lud 

Lima.  O 

Witmores,  O 

Dayton,  lud 

Castalia,  O 


Passenger 
Freight.... 


Passenger.. 
Freight 


Brake  dropped  down 

Journal  broken 

Broken  rail 

Caboose  jumped  track... 
Collided    with    pay-cat 

C,  b.  &C.  E'y 

Misplaced  switch 

Car-trucks  broke  down. 
Broken  rail 


Jumped  track 

Struck  cow 

Track  spread 

Ran  ofT  switch 

Tie>  fell  oft' Hat  car  and 

threw  trucks  oif. 

Broken  switch 

Jumped  track 


LaFayette,  Ind. 

Dayton,  Ind 

Bluffton,0  

Lima,  O 

Kempton,  Ind ... 
Albany,  Ind , 


(Jollided     with    engine 

C,  L.  &C.  R'y 

Struck  slock 


Engine 

Passenger.., 
Pay-car 


Brakeman  failed  to  set 

brakes 

Rau  oiT siding 

Struck  cow 

Collided  with  freight. 


Engine  and  caboose  mashed. 


Oft' track. 

Three  cars  off  track ;  killed  a 
section  man,  hurt  another. 
Off' track. 


Engine  mashed. 
Engine  off  switch. 
Six  cars  oft'  track. 
Gtr  track. 

Five  cars  ofl!'lrnck. 
Eight  cars  off  track. 
Five  cars  ditched. 
Train  off  track. 
Two  cars  off  track. 
Engine  off  track. 

Knocked  bridge  down. 
Seven  cars  off  track. 
Five  cars  wrecked. 
Twelve  cars  ditched. 

Engine  damaged. 
Fireman  killed;    engine  and 
seven  cars  ditched. 

Rau  oft  switch. 

Tipped  over. 

Engine  and  baggage  car  oft'. 

Six  tars  ditched. 


SUMMARY  OF  TRAIN  ACCIDENTS. 
Number : 

Accidents  causing  derailment  of  trains 25 

Accidents  not  resulting  in  derailment  of  train  1 

Collisions — butting 1 

crossing 1 

rear  .~. 3 

Total  accidents  31 

Causes  of  accidents  effecting  derailment  of  trains  : 

Accidental  obstruction 1 

Broken  axle  1 

Broken  rail  6 

Broken  switch-rod 1 

Broken  truck  and  brake  beam 2 

Cattle  on  track 3 

Misplaced  switch  (purposely) 1 

Rail  removed  for  repairs 1 

Running  off  end  of  sidings 3 

Spreading  of  rails 1 

Other  causes 5 


Total. 


25 
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Causes  of  collisions : 

Blinded  by  storm  1 

Misplaced  switch 1 

Orders — absence  of,  mistake  in,  neglect  or  disobedience  to 1 

Running  carelessly  1 

Unexplained  1 

Total 5 

Causes  of  accidents  not  resulting  in  derailment  of  trains : 

Broken  connecting  rod .  1 

Total  1 

Total  derailment 25 

Total  collisions 5 

Total  accidents 31 


State  of  Indiana,  County  of  Tippecanoe,  St. : 

Edward  H.  Waldron,  General  Manager  in  charge  of  the  Lake  Erie  and  Western 
Railway  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing 
statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and, 
having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  companj'  on  the  thirtieth  day  of  June, 
A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  E   H.  Waldron, 

[seal  of  r.  k.]  Gen'l  Manager. 

Subscribed  and  sworn  to  before  me,  this  9th  day  of  September,  A.D.  1881. 

Wm.  W.  Wentz,  Jr., 
[seal]  Notary  Public. 


LAKE8H0RE  &  MICHIGAN  SOUTHERN  RAILWAY  COMPANY. 


Name  of  road  :     Lake  Shore  &  Michigan  Southern  Railway. 

By  whom  owned  :     Lake  Shore  &  Michigan  Southern  Railway  Company. 

By  whom  operated :     Lake  Shore  &  Michigan  Southern  Railway  Company. 

Name  of  person  making  this  report:     C.  P.  Leland,  Auditor  L.  S.  &  M.  S.  R'y  Co. 

General  office  at  Cleveland,  O. 

Principal  office  in  Ohio  at  Cleveland. 

Address  correspondence  relating  to  this  report  to  C.  P.  Leland,  Auditor,  at  Cleveland. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
Given  before — no  change. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


W.  H.  Vanderbilt 

Augustus  Schell 

E.  D.  Worcester 

C.  P.  Leland 

John  Newell 

Charles  Paine 

L.H.Clarke 

W.  P.  Johnson 

Addison  Hills 

J.  W.  Gary 

W.  H.  Vanderbilt 

C.   Vanderbilt 

W.  K.  Vanderbilt 

Augustus  Schell 

Samuel  F.  Barger 

Total    salaries    of 


President 

Vice  President 

Secretary  and  Treasurer.. 

Auditor  

General  Manager 

General  Superintendent... 

Chief  Engineer 

General  Passenger  Agent.. 

General  Freight  Agent 

General  Ticket  Agent 


I 
Executive  Committee.  -J 

I 


J 

above  officers. 


New  York . 
Cleveland  . 


Chicago  .... 
Cleveland 


New  York.. 


$58,500 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Wm    H   Vanderbilt 

New     York 

Wm.  K.  Vanderbilt 

William  L.  Scott 

Erie,  Pa. 

Albert  Keep j  Chicago  III. 
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CAPITAL  STOCK. 


CAPITAL   STOCK   AUTHORIZED    BY   LAW. 

Amount— common $49,466,500  00 

preferred 533,500  00 

Number  of  shares — common 494,665 

preferred 5,335 

Par  value  of  each — common $100  00 

preferred  100  00 

Capital  stock  authorized  by  vote  of  Company — common ] 

preferred  

Amount  subscribed — common I  KAAnannn  nn 

preferred |  5".0J0,000  00 

Total  paid  in  capital  stock — common | 

preferred J 

Average  amount  paid  in  per  mile  of  single  main  track  (1024.94  miles)  48,794  30 

Proportion  of  same  for  Ohio  (377.61  miles) 18,425,703  57 

Stockholders,  residents  of  Ohio,  549. 

Amount  of  stock  held  by  them  June  SO,  1881,  §3,561,500.00. 
Agents  authorized  to  transfer  stock  :      Stock  transferred  at  our  New  York  office 

Loom  47,  Grand  Central  Depot. 
Number  of  shares  transferred  within  the  year  at  such  agencies :     779,720. 

FUNDED   DEBT. 


1.    Kind  of  bond  or  obligations. 


t.  Amount 
actually 
issued. 


L.  S.  &  M.  S.  consolidated  first  mortgage  sinking 

fund  bonds 

L.  S.  &  M.S.  dividend  bonds 

Clev.,  Painesville  &  Ashtabula  3d  mortgage 

Mich.  Southern  &  North.  Indiana  1st  mortgage 

Cleveland  &  Toledo  1st  mortgage 

Cleveland  &  Toledo  2d  mortgnge 

Buffalo  it  State  Line —mortgage 

Buffalo  &  State  Line  —  mortgage 

Buffalo  &  Erie  —mortgage 


July  1, 
April  1, 
Oct.  1, 
May  1, 
July  1, 
April  1 , 
Jnlv  1, 
Sept.  1, 
April  1, 


July  1,1900 
April  1,  1899 
Oct  1, 1892 
May  1,1885 
July  1,1885 
April  1,1886 
July  1,1882 
Sept.  1,1886 
April  1, 1898 


Total  amount  outstanding  of  firat  general 
mortgage  of  825,000,000 


Total  amount  outstanding  of  second  general 
mortgage  of  $25,000,000 


Total  funded  debt,  L.  S.  &  M.  S.  E'y  Co.,  proper.. 

Detroit,  Monroe  &  Toledo  E.  R 

Kalamazoo  &  White  Pigeon  R.  R 


$9,206,000  00 

1,356,000  00 

920,000  00 

5.240,000  00 

1,59.^,000  00 

849.000  00 

200,000  00 

300.000  00 

2,834,000  00 


$22,500,000  00 


36,665,000  00 
924,000  00 
600,000  00 


$37,189,000  00 


Average  amount  per  mile  of  single  main  track  (1,024.94  miles) $36,281  95 

Proportion  of  same  for  Ohio  (377.61  miles) 13,700,427  51 

Decrease  since  June  30,  1880 250,000  00 
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OTHER  INDEBTEDNESS. 

Net  unfunded  debt  (quick  assets  exceed  current  liabilities). 

Total  of  paid  in  stock  and  debt ?87,189,000  00 

Total  average  amount  per  mile S85,076  25 

Proportion  of  same  for  Ohio 32,124,1.33  08 

COST  OF  ROAD  EQUIPMENT,  Etc. 
Total  expenditures  for  construction $65,600,000  00 

ROAD   ACQUIRED   BY   PUECKASK. 

Detroit,  Monroe  &  Toledo  (original  cost,  $1,295,600)  built  for $1,295,600  00 

Kalamazoo  &  White  Pigeon,  purchased  for    610,000  OO 

Northern  Central  Michigan  (original  cost,  $1,357,000)  built  for 1,357,000  00 

Total  expended  for  construction  and  purchase  $68,862,600  00 

Average  cost  per  mile  of   road  constructed 67,183  02 

Average  cost  per  mile  of  road  owned  by  company 67,183  02 

Proportion  of  same  for  Ohio  (377.61  miles) 25,368,980  18 

CO.ST   OF   EQUIPMENT   OWNED   BY   COMPANY'. 

Five  hundred  and  two  locomotives,  98  first-class  passenger  cars,  65 
second-class  passenger  (44)  and  emigrant  (21)  cars,  8,181  box  freight 
cars,  1,869  jilatform  cars,  1,986  coal  cars,  47  baggage  cars,  33  mail 
and  express  cars,  1,648  stock  cars,  2.57  caboose  cars,  2  director's 
and  superintendent's  cars,  2  pay  cars,  148  dump  cars,  9  wrecking 
cars,  all  other  rolling  stock,  tools,  machinery,  etc. — total  cost  of 

railroad  equipment  owned  by  company  $14,378,000  00 

Average  amount  per  mile  (of  single  main  track  ), 177.67  miles) 12,108  85 

Proportion  for  Ohio  (420.81  miles) 5,137,606  17 

Total  for  road  and  equipment  $83,240,600  00 

Total  average  amount  per  mile  (of  single  main  track,  1,024.94  miles)...  79,391  87 

Proportion  of  same  for  Ohio  (377.61  mibs) 30,506,342  43 

COST  OF  PROPERTY  PURCHASED  BY  COMPANY  NOT  INCLUDED  IN  THE  FOREGOING  ACCOUNTS. 

Real  estate  not  included  in  the  foregoing  accounts $223,695  97 

CHARACTERISTICS,  Etc. 

LINE  IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Buffalo  to  Chicago 540.49  mi.         195.01  mi. 

Elyria  Junction  via  Sandusky  to  Mill- 
bury  Junction 72.95  72.95 

Sandusky  Junction  Pier  Branch  to  Old 
Depot 3.72  3.72 
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Air  Line  Junction  to  Elkhart 130.83                 64.90 

"    Detroit 62.56                   7.70 

Lenawee     "            "    Jackson 41.98 

"    Monroe 29.37 

Palmyra                    "    Adrian 5.72 

White  Pigeon          '"    Kalamazoo 86.57 

Kalamazoo               "    Grand  Rapids 58.42 

Jonesville                "    North  Lansing...  61.14 

Ashtabula               "   Ashtabula  Harb'r  2.33                   2.33 

"    Jamestown 35.98                 30.80 

Jamestown              "    Oil  City 50.91 

Andover                  "    Youngstown 38.31                 38.31 

Tyrrell  Hill             "    Vienna 2.68                   2  68 

Vienna                   "    Holliday  Bank....  1.42                   1.42 

Coalburg                 "    New  York 0.99                   0.99 

Junction  with  D.  A.  V.  and  P.  R.  R., 

Dunkirk 1.50 

Total  single  main  track 1177.07 mi.         420.81  mi. 

Double  track,  Buffalo  to  Cleveland 183.50                 69.94 

Between  Cleveland  and  west  end  Maumee 

Bridge 46.07                 46.07 

Between   west  end  Maumee   Bridge    and 

Chicago 1894                   3.69 

Aggregate  of  sidings  and  other  tracks 474.17               221.33 

Total  length  laid  with  rail  computed  as  single  track...  1900.35  mi.        761.84  mi. 

Laid  with  steel  rail 1150.16               506.83 

Length  in  Ohio,  distributed  as  follows : 


County. 


Ashtabula . 

Lake 

Trumbull .. 
Cuyahoga.. 
Mahoning . 

Lorain    

Erie 

Huron 


Ottawa. 

Wood 

Lucas 

Fulton  .... 
Williams  , 


Totals. 


27.78 
28.50 


31.32 


34  97 
28.74 
26  63 
26.66 
41.67 
7.70 
13.99 


40.98 


32.65 

'"i'.do" 
'"s.ii" 


23.81 
24.49 
24.30 


Double 
track. 


27.78 
28.50 


15.93 
0.06 


3.97 
7.24 
4.09 


Sidings,etc. 


19.27 
8.83 
3.85 

47.66 
3.03 

19.84 

20.45 

11.57 
8.12 

16.12 
1.78 

50,86 
5.72 
4.23 

221.33 


115.81 
65.88 
36  50 

111.18 
5.98 
70.74 
52.97 
38.20 
34.78 
61.76 
16.72 
92.75 
30.21 
28.58 

761.84 
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LINE  OPKKATBD  UNDER  LEASE — EMBRACED  IN  THIS  REPORT. 

Length.  In  Ohio. 

K.  A.  &  G.  Rapids  R.  R.,  Kalamazoo  to  Grand  Rapids 58.42  miles. 

J.  &  F.  R.  R.,  Jamestown  to  Oil  City 60.91 

Mahoning  Coal  R.  R.,  Andover  to  Youngstown  and  Branch...     43.40  43.40 

Total  single  track 152.73  43.40 

Sidings  and  other  tracks 37.33  8.52 

Total 190.06  51.92 


GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge 4  feet  8J  in. 

Grade — Maximum,  per  mile,  in  Ohio 71.02  feet. 

Longest  maximum        "         3300      " 

Aggregate  length  of  maximum,  in  Ohio 3300      " 

Curvature — Shortest  radius,  in  Ohio 1146      " 

Aggregate  length  of  shortest  radius,  in  Ohio 680  miles. 

Aggregate  length  of  all  radii,  in  Ohio 37.92     " 

Aggregate  length  of  tangent,      "         374.06     " 

Rail — Iron — On  road  (includes  sidings),  total  line 750.19     " 

Weight  per  yard  (includes  sidings),  total  line 45,50,56&  601bs. 

Steel— On  road                       "            "               "        1150.16  miles. 

Average  weight  per  yard  (includes  sidings),  total  line..  60  &  65  lbs. 

Ties — Average  number  per  mile                   "               "              "          ..  2,800 

Number  laid  during  the  year             "               "              "          ..  533,470 
Ballasted — On  whole  line,  all  ballasted. 

With  gravel,  stone  and  cinders. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood — 22 ;  greatest  age,  13  years ;  aggregate  length,  3,150  ft. 
Iron,     25;  ''         12  years;  "  2,857 

Stone  arch,  11 ;  "  2,039 

Total 8,046 

Trestles — 100 ;  greatest  age,  7  years ;  greatest  height,  41  ft. ;  greatest  length,  466  feet ; 
aggregate  length,  6,176  feet. 

LeBgth  of  shortest  span  of  truss,  48  feet ;  of  longest,  165  ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  15  ft. 

Greatest  space  between  cross    ties  upon  bridges  and    trestles,  standard, 
5  inches;  length  of  ties,  8  to  12  feet. 

Number  of  track  stringers,  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  exaL\inations ?    Yes. 

How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
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Tunnel — Stone,  1;  length,  114  feet. 

Fencing— A.^  erage  and  Aggregate  Cost.  Whole  Line.  In  Ohio. 

Number  miles  fencing  computed  as  single  line 2,217.75  miles.    777.65  miles^ 

Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  rod  §1.00) 1,702.85  608.25 

Rail  (average  cost  per  rod  65c) 381.45  129.43 

Wire  (average  cost  per  rod  80c) 110.82  ^      86.18- 

Picket  (average  cost  per  rod  Sl-25) 

Snow  (average  cost  per  rod  $2.95) 0.49 

Hedge 6.85 

Average  cost  of  fencing,  lumber  at  present  $10.60  per 

1,000  feet 15.79  3.79 

Average  cost  of  same  per  rod,  of  all  fence  built,  93Jc 

per  rod. 
Length  of  road  unfenced,  and  the  reason  therefor :  At 
embankments,  bridges,  etc.,  and  through  cities, 
at  stations  and  lake  front,  and  where  it  belongs 
to  property  owners  to  fence 58.48  23.16 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 
C,  T.,  V.  &  W.  Railroad  at  Elyria. 

B.  &  O.  Railroad  at  Monroeville  and  Sandusky. 
I.,  B.  &  W.  Railway  at  Clyde  and  Sandusky. 

N.  Y.,  I  a.  &  0.  Railroad  at  Youngstown,  Latimer  and  Doughton. 

L.  E.  &  W.  Railway  at  Fremont. 

North  Western  Ohio  Railway  at  East  Toledo. 

C.  H  &  D.  Railroad  at  East  Toledo. 
W.,  St.  L.  &  P.  Railway  at  Toledo. 
T.  &  A.  A.  Railroad  at  Alexis. 

Pennsylvania  Company  Railroad  at  Cleveland  and  Ashtabula. 

P.  &  Y.  Railway  at  Painesville. 

What  railroads  cross  your  road  over  your  grade  in  this  State,  and  where  ? 

North  Western  Ohio  at  East  Toledo. 

Columbus  and  Toledo  at  East  Toledo. 

Ohio  Central  "  " 

Toledo,  Delphos  and  Burlington  at  Toledo. 

Toledo  and  Canada  Southern  over  at  Toledo. 

N.  Y.,  P.  &  O.  over  at  Franklin. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  493. 

"  •'  "  "  "        at  which  there  are  gates  or 

flagmen,  37 
Number  of  crossings  of  highways  over  railroad,  31. 

"  "  "    •      under  railroad,  29. 

"  highway  bridges  18  feet  above  track,  27 

"  "  "        less  than  18  feet  above  track,  4. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?     Yes. 
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STATIONS   AND  TELEGRAPH. 


TELEGRAPH  LINE. 


Miles  on  line  of  road  operated  1742;  in  Ohio 697 

Miles  of  same  owned  by  railroad  company 1076;      "  621 


Passenger  and  freight 244  ;  in  Ohio 80 

Number  with  telegraph  communication 212;       "         78 

Number  of  same  operated  by  railroad  company 212;      "        78 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    No. 

EOLLIXG  STOCK. 


average  weight — lbs 81,000 

35,000 

40,000 

62,000 

16,600 

12,000 


Locomotives 502 

Express  and  baggage  cars 80 

Passenger  cars 165 

Parlor,  6,  and  sleeping  cars,  26..       32 

Freight  cars 13,941 

Other  cars 153 

Above  includes  not  owned  by  company  reporting. 

Parlor  and  sleeping  cars,  32 ;  owned  by  N.  Y.  Central  Sleeping  Car  Co. 

Terms  of  service :  Sleeping  Car  Co.  owns  the  cars  and  maintains  the  interior, 
receiving  all  the  revenue  from  berths  and  seats. 

Number  of  locomotives  equipped  with  train  brakes,  345. 

Kind  of  brake :     Westinghouse  Air  Brake,  and  steam  driver  brake. 

Number  of  cars  equipped  with  train  brakes:     All  passenger  equipment. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in 
trains ;     Miller  Platform. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Baker 
and  Smith's  heaters  with  hot  water  pipes  in  passenger  cars;  smoking  and  baggage 
cars,  strong  stoves,  generally  the  Winslow  Safety  Stove. 

Means  of  lighting  same :  Candles  in  globes,  and  lamps  burning  kerosene  of  300° 
fire  test. 

SPEED   OF   TiiAINS. 

Express  passenger,  average  rate,  including  stops    30  miles  per  hour. 

Mail  and  accoLumodation 22  " 

Freight  trains 12  " 

65  R.R.C. 
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EMPLOYES. 

Superintendents 10 

Telegraph  operators , 419 

Engineers  and  firemen r 1,126 

Baggagemen 138 

Flagmen,  switch-tenders  and  watchmen  645 

Laborers 1,285 

Clerks  758 

Train  dispatchers 34 

Wipers 60 

Mechanics  1,781 

Conductors 307 

Brakemen 600 

Station  Agents 211 

Section  men 2,781 

Other  employes ■- 1,187 

Total  number  employed  by  company  in  operating  line 11,342 

Proportion  for  Ohio 3,781 

EXPRESS   AND   TBANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :  United  States  Express  Company,  and 
American  Express  Company. 

Terms:  The  United  States  pays  $250  per  day  for  messengers,  safes,  and  16,000 
pounds  through  freight  between  Cleveland  and  Chicago,  and  20  cents  to  $1.25  per 
hundred  for  way  freight. 

The  American  pays  $168  per  day  for  messengers,  safes,  and  24,000  lbs.  through 
freight  between  Cleveland  and  Buffalo,  and  20  to  75  cents  per  hundred  for  way 
freight. 

Special  freight  and  transportation  lines : 

1.  Red  Line. 

2.  White  Line. 

3.  South  Shore  Line. 

4.  Hoosac  Tunnel  Line. 

5.  Midland  Line. 

6.  Merchants'  Dispatch. 

7.  Empire  Line. 

Terms  as  to  rates,  use  of  track,  machinery,  repair  of  cars,  etc.,  with  each  :  Nos. 
1,  2,  3,  4  and  5  are  co-operative  lines,  owned  by  the  railroad  companies  over  whose 
roads  they  run. 

Nos.  6  and  7  are  stock  companies,  and  receive  the  current  rate  of  mileage  on  cars, 
and  a  commission  on  all  freights  they  secure  for  the  railroad  companies. 
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AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 

Average 
life  in 
years. 

Equipment 

ind  superstructure. 

Average 
life  in 
years. 

Locomotives  - 

16 
15 
15 
12 
10 
10 
10 
10 

Frogs— 2  to  12  m 

Bridges 

Telegraph  poles 

C  Wooden  (if  properly 
1    cov'dand  inspect'd) 

25 

9 

Piling          " 

12 

rCedor  

15 

(other 

Flat 

12 

Rails 

Iron— all  renewals  made 

9 

Steel— not    used   long 

RATES  OF  TRANSPORTATION. 

PASSENGEKS. 

Depending  on  distance. 

Fare  charged  per  mile :  Highest. 

For  distances  less  than  Smiles 3  to  5  Gt». 

over  8  miles — First  class 3 

Second  class 2 

Emigrant 1 

Excursion 2 


Lowest. 

Average 

2^  Cts. 

2i  CIS. 

I 

n 

f 

1 

1 


FREIGHT. 

Rate  per  100  lbs.  when  freight  weighs  less  than  a  ton  : 

1st  class,  5  cents  per  100  lbs.  above  the  rate  charged  on  shipments  over  one  ton. 

2d   class,  3               "                              "                            "  " 

3d   class,  2               "                              "                            "  " 

4th  class,  1               "                              "                            "  " 
Grain — See  rates  given  below. 
Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles — First  class,  second 

class,  third  class,  fourth  class,  grain,  special  class :     Does  not  exceed  the  rate  charged 

per  100  lbs.  for  thirty  miles. 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles: 

For  30  miles.  For  200  miles. 

Firstclass .5  Cis.  4  Qs. 

Second  class 5  3J 

Third  class  5  2S 

Fourth  class 5  2 

Grain 4  \h 

Special  class 3  to  6  U  to2 
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Bate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 5  IJ 

Carried  less  than  ten  miles* 

Pig  iron — Carried  ten  miles  or  more 5  IJ 

Carried  less  than  ten  miles  * 

Limestone — Carried  ten  miles  or  more 5  IJ 

Carried  less  than  ten  miles* 

Iron  ore — Carried  ten  miles  or  more 5  IJ 

Carried  less  than  ten  miles  * 

Undressed  stone  or  lumber — Carried  10  miles  or  more...        5  IJ 

Carried  less  than  10  miles  * 
Rate  per  100  lbs.  for  loading  and  unloading — First  class,  second  class,  third  class, 
fourth  class,  fifth  class,  special  class :     Included  in  rates  for  transportation,  except 
when  special  car  load  rate  is  given  on  condition  that  owners  shall  load  and  unload. 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length. 

Plate  girder 

40  feet 

80    " 

Muscalonge  

Little  Mud 

CI 

44    " 

11 

29    " 

i> 

40    " 

« 

32    " 

Trestles — Length  filled  and  converted  into  embankment 

Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  $1).. 

BalBasting — Miles  of  main  track  ballasted  with  gravel  and  cinders....  123.54 

Rail  laid — Steel,  60  and  65  lbs.  per  yard — miles  of  track 65.23 

Rerolled  iron,  used  only  for  switches. 

Train  mileage — Passenger 2,694,364 

Freight 7,262,957 

Construction  389,952 


Total 

Car  mileage— Passenger 10,188,326 

Express  and  baggage  6,157,292 

Freight— loaded  222,134,000 

empty 44,426,800 

Caboose 8,88.5,360 

Construction  and  other 9,748,800 


683  feet. 

20.14 

lu  Ohio. 

52.86 

18.12 


10,347,273 


Total 301,540,578 


•  For  less  than  10  miles  the  rate  per  100  lbs.  is  same  as  for  10  miles. 
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Fuel  consumed— Wood,  45,020  cords ;  coal,  420,608  tons.     Total  cost $1,066,17.5  63 

Losses,  etc.,  paid — On  goods  and  baggage 39,582  14 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

to  passengers,  4  fatal $810  60 

to  employes,  2  fatal  and  8  non-fatal 2,480  85 

to  others,  1  non-fatal 300  00 


Total 3,591  45 

For  animals  killed  in  Ohio  : 

Horses,  5 $458  44 

Cattle,  24 .573  52 

Sheep,  45 131  50 

Hogs,  5  25  00 

Total $1,188  46 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons 25,000  00 

TRANSPORTATION. 

-Number  carried,  local 3,227,788 

through 97,079 


Total 3,324,867 

Average  number  carried  in  each  car  per  trip 19 

Average  number  of  miles  traveled  by  each 57 

Total  mileage,  or  number  carried  one  mile  188,693,821 

Average  amount  received  for  each 117  cents. 

Average  amount  per  mi7<'  received  for  each 2.063  cents. 

Freight— Tons  carried,  local 7,.595,712 

through  1,092,050 


Total 8,687,762 

Average  tons  in  each  loaded  car  per  trip 8i 

Average  tons  in  each  loaded  car  per  mile 8J 

Total  movement,  or  tons  carried  one  mile 1,907,674,353 

Average  amount  received  for  each  ton 155^  cents. 

Average  amount  per  mile  received  for«ach  ton 0.707  tents. 

Average  cost  per  ton  freight  per  mile 0.435  cents 

Average  amount  received  for  each  ton  through  freight 
Average  amount  received  for  each  ton  local  freight 
Articles  transported  : 

Coal  ; 

Stone,  lime  and  sand 

Petroleum  

Ores 

Pig  and  bloom  iron 

Manufactured  iron 

Lumber  and  other  forest  products 


t 

$3  16^ 

$1  32» 

Tods. 

Per  cent. 

1,441,853 

16.6 

221,701 

2.5 

363,724 

4.2 

140,964 

1.6 

223,814 

2.6 

471,290 

5.4 

895,796 

10.3 
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Grain,  flour,  and  other  agricultural  products  * 

Live  stock  

Animal  products  (provisions) 

Manufactures,  including  agricultural  implements. 

Merchandise 

Miscellaneous 


Total  tonnage  yielding  revenue  . 
Supplies  for  company's  use 


2,379,494 

27.4 

560,061 

6.5 

284,166 

3.3 

357,364 

4.1 

676,311 

7.8 

671,224 

7.7 

8,687,762 

100 

560,086 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 


Passenger  transportation — local $3,122,536  00 

through  770,157  82 


Total $3,892,693  82 

Freight  transportation— local $10,306,089  53 

through 3,362,570  40 

Total 13,668,659  93 

Mail  service 656,930  31 

Express  service 279,523  86 

Other  sources 133,586  28 

Total  earnings  of  line  operated  included  in  this  report $18,631,394  20 

OPEKATING   ESPENSBS. 

Maintenance  of  way  and  structures $2,066,391  62 

Maintenance  of  cars 811,674  20 

Motive  power 728,524  45 

Conducting  transportation 5,288,368  72 

General  expenses : 

Taxes  in  Ohio $237,156  69 


Grain 1,630,472' 

Flour 414,258 

Other  agricultural  products , 334,764 


Total 2,379,494 
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New  York,  Penna.,  Michigan, 

Indiana  and  Illinois 222,143  85 

459,300  54 


Salaries $111,299  04 

Other  general  expenses  of  operating....     478,896  66 

590,195  70 


Total  operating  expenses,  being  53.37  per  cent,  of  earnings •$9,944,455  23 


Net  earnings  of  1,177.67  mi'es  operated 18,686,988  97 

Rentals  paid,  etc. : 

Hire  of  cars $847,852  08 

Rent  of  tracks,  etc 85,172  00 

Erie  &  Kalamazoo  R.  R 30,000  00 

"        Kalallegan  &  G.  R.  R.  R 103,800  00 

"         Jamestown  &  Frank  R.  R 57,883  21 

"        Mahoning  Coal  R.  R 88,659  14 

1,213,366  43 


Net  income  over  operating  expenses  and  rents  paid $7,473,572  54 

Percentage  of  same  to  capital  stock  and  debt  (187,189,000) 8.57 

Per  cent.of  to  total  means  applied  to  construction,  etc.($83,240,600)..8.98 

Per  mile  of  earnings $15,820  .55 ;  Proportion  for  Ohio  (420.81  miles)    $6,657,266  40 

operating  expenses     8,444  18 ;  "  "  "  3,553,277  28 


Net  earnings $7,376  37;  "  "  "  $3,103,989  12 


OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   THAN    EARNINGS. 

Interest  and  dividends  on  assets $237,578  08 


PAYMENTS   OTHER   THAN   OPERATINC!   EXPENSES   AND   RENTALS. 

Interest  on  bonds,  (net) $2,629,415  00 

Dividends,  rate  8  per  cent,  on  general  stock 3,957,320  00 

Last  dividend  declared  on  general  stock:     Aug.  1,  1881.  , 

Dividends,  rate  10  per  cent,  on  preferred  stock  53,350  00 

Last  dividend  declared  on  preferred  stock :  Aug.  1, 1881. 

Applied  to  sinking  fund 250,000  00 

$6,890,085  00 
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CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  188L 

LIABILITIES. 

Capital  stock f5O,O0O,OOO  00 

Funded  debt : 

Lake  Shore  &  Michigan  Southern 35,665,000  00 

Detroit,  Monroe  &  Toledo 924,000  00 

Kalamazoo  &  White  Pigeon 600,000  00 

Floating  debt :     None. 

June  liabilities,  paid  in  July 1,765,484  57 

Dividend,  paid  Aug.  1  1,016,005  00 

Income  account 4,876,911  70 


$94,847,401  27 


Lake  Shore  &  Michigan  Southern  E'y $6.5,600,000  00 

Equipment 14,378,000  00 

Detroit,  Monroe  &  Toledo  Railroad 1,295,600  00 

Kalamazoo  &  White  Pigeon  Railroad  610,000  00 

Northern  Central  Michigan        "         1,357,000  00 

Interest  in  Jamestown  &  FrankUn  Railroad 2,114,648  .56 

"         >  Chicago  &  Canada  Southern  Railroad 660,000  00 

Stocks  in  other  companies 2,015,629  57 

Bonds        "               "          1,143,918  39 

Pacific  Hotel  Co.,  Chicago 415,712  50 

General  office  property  and  other  real  estate 223,595  97 

Supplies— rails,  fuel,  etc 973,785  52 

Cash,  cash  items  and  uncollected  earnings 4,0.59,510  76 

$94,847,401  27 
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Persons  killed— causes. 

1 

a 

>> 

o 

"a, 

a 
w 

i 

o 

7 

7 

5 

5 

1 

1 

2 
.5 
10 
1 
1 
3 

2 

5 

19 

29 

1 

1 

2 

3 

Totals 

27 

28 

65 

Persons  injured — causes. 


Getting  on  or  oflF  engine  or  train  in  motion 

Coupling,  or  caugtit  between  cars  and  engine 

Falling  or  thrown  from  engine  or  train 

Falling  between  cars 

Lying,  walking,  falling,  or  being  on  track 

Collisions 

Run  over  in  yards,  on  siding  or  switching 

Run  over,  catching  foot  in  frog  or  between  rails  .. 
Breaking  of  brake  rod,  chain  or  wheel  in  setting.. 
Miscellan  eous 


Totals.. 


RECAPITULATION. 

Killed — Employes  -from  causes  beyond  their  control 7 

misconduct  or  want  of  caution 20 

Others — stealing  rides 6 

trespassing  on  track,  etc 22 

Total  killed 55 

Injured — Passengers — from  causes  beyond  their  control 1 

Employes —  "  "  14 

misconduct  or  want  of  caution 46 

Others — stealing  rides 3 

trespassing  on  track,  etc 24 

Total  injured 87 
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TRAIN  ACCIDENTS— OHIO  LINE. 
Return  of  accidents  to  trains  occurring  %mthin  the  year  eliding  June  30,  1881. 


Date. 

Place. 

Character 
of  train. 

Cause  of  accident. 

Effect  of  accident. 

18S0. 

Freighti 

Passenger.... 
Freight 

CoUi'sion 

Engine  damaged. 

Killed  fltteon  boss. 

Engine  and  two  cars  damaged. 

Engine  and  cars  damaged. 

Cars  damaged. 

Engine  disabled. 

Slight  damage. 

Cars  damaged. 

Five  cars  damaged. 

Two  cars  destroyed. 

Car  damaged. 

Sixteen  cars  damaged. 

Damage  -slight. 

Engineer  and  fireman  killed  ;  tv 
messengers  badly  bruised ;  n 
bruised ;  no  passengers  injured 
engine  damaged  about  ?5,000. 

Two  cars  wrecked. 

Five  ears  damaged. 

Not.    3 

10 

14 

Coit'5         

30 

Collins 

Monroe  ville... 

Millbury 

Oberlin 

9 

9 

Vorraillion 

15 

17 

VermilliOD 

1881. 
Jan.   22 

Oak  Harbor 

16 

Norwalk 

12 

Nottingham ... 

Sandusky 

Saybrook 

ro  express 
ail    clerk 
cars  and 

May  31 
June  11 

Burned  journal,... 

SUMMARY  OF  TRAIN  ACCIDENTS. 

Accidents  causing  derailment  of  trains 4 

Accidents  not  resulting  in  derailment  of  train 1 

Number : 

Collisions — Butting 1 

Crossing [■     14 

Rear J 

Total  accidents 19 

Cause  of  accidents  effecting  derailment  of  trains : 

Broken  wheel 1 

Loose  switch 1 

Unexplained  1 

Other  causes 1 

Total 4 

Causes  of  collisions : 

Orders — absence  of,  mistake  in,  neglect  or  disobedience  to 5 

Signals — failure  to  use,  or  absence  of 2 

Train  breaking  in  two 4 

Unexplained 1 

Other  causes 2 

Total 14 

Causes  of  accidents  not  resulting  in  derailment  of  trains  : 

Car  burned  while  running 1 

Total  accidents 19 
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Stats  of  Ohio,  County  of  Cuyahoga,  ss. : 

John  Newell,  General  Manager  of  the  Lake  Shore  and  Michigan  Southern 
Railway  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  fore- 
going statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company, 
and  having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June, 
A.  D.,  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  John  Newell. 

[seal  of  r.  e.] 
Subscribed  and  sworn  to  before  me,  this  27th  day  of  August,  A.  D.  1881. 

Nicholas  Baetlett,- 
[seal.]  Notary  Public. 


LAWRENCE  RAILROAD  COMPANY. 


Name  of  road  :   Lawrence  Railroad. 

By  whom  owned  :     Lawrence  Railroad  Company. 

By  whom  operated  :     Pennsylvania  Railroad  Company. 

By  what  authority  :     Lease. 

Name  of  person  making  this  report:  F.  M.  Hutchinson,  Secretary  and  Treas- 
urer Lawrence  Railroad  Company. 

General  office  at  Pittsburgh,  Pa. 

Address  correspondence  relating  to  this  report  to  F.  M.  Hutchinson,  Secretary, 
Pittsburgh,  Pa. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


Thomas  D.  Messier . 
F.  M.  Hutchinson... 


President 

Secretary  and  Treasurer... 


Pittsburgh,  Pa.. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Thos  D  Messier 

Pittsburgh,   Pa.. 

New  Castle,  Pa.. 

R.  W.  Cunningham 

J  N  McCuUouch        

Pittsburgh,  Pa.. 

John  B.Jackson 

CAPITAL  STOCK. 


Capital  stock  authorized  by  law — Amount — common $500,000  00 

Number  of  shares — common 10,000 

Par  value  of  each — common S.50  00 

Capital  stock— Amount  subscribed— common 450,000  00 

Total  paid  in  capital  stock— common 450,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (22.04  miles) 20,417  42 

Proportion  of  same  for  Ohio  (12.68  miles) 258,892  88 

Capital  stock  issued,  and  on  what  account,  as  follows  : 
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On  what  account. 

Number 
shares. 

Amount  of 
common. 

6,900 

2,000 

100 

$345,000 

100,000 

5  000 

Total 

9,000 

$450,000 

Stockholders,  residents  of  Ohio,  10. 

Amount  of  stock  held  by  them  June  30,  1881,  $12,550. 

Agents  authorized  to  transfer  stock  :     F.  M.  Hutchinson,  Secretary  and  Treasurer 

196  Smithileld  street,  Pittsburgh,  Pa. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  501. 


FUNDED  DEBT. 


1.     Kind  of 
bond    or 
oblig'tions. 

2.     If  and  how 
secured. 

£  o 

ai 

CO 

4.  When  due. 

.3 

"o    .' 
7 

a  °  S. 
a-3  S 

-^  o.S 
to 

il's 

as  3 

Aug.  1865... 

Aug.  1895... 

$355,000 

Average  amount  per  mile  of  single  main  track  (17.98  miles),  on  part 

mortgage $19,744  15 

Proportion  of  same  for  Ohio  (8.62  miles) 170,194  66 

Amount  in  hands  of  trustees  of  sinking  fund  for  redemption 28,537  50 


OTHER  INDEBTEDNESS. 

Total  unfunded  debt $1,674  60 

Cash  securities,  debit  balances,  etc.,  available  to  payment 37,435  56 

Net  surplus,  exclusive  of  sinking  fund 35,760  86 

Total  of  paid  in  stock  and  debt 80.5,000  Oft 

Total  average  amount  per  mile 40,161  58 

Proportion  of  same  for  Ohio 429,087  54 

COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTRUCTION   ACCOUNT. 

Total  expenditures  for  construction  :     Prior  to  July  1,  1880,  5803,058.35;  for  the  year 
ending  June  .30,  1881,  $3,859.37;  total  expenditures  to  July  1,  1881,  $806,917.72. 

Total  expended  by  company  for  construction $806,917  72 

Average  cost  per  mile  of  road  constructed  (single  main  track,  22.04  miles)      36,611  51 

Proportion  of  same  for  Ohio  (12.68  miles) 464233  95 

66  R.R.C. 
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CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length.       In  Ohio. 

Single  main  track,  Lawrence  Junction,  Pa.,  to  Youngstown,  0 17.98  8.62 

Hazel  ton,  O.,  to  Canfield  Coal  Mines,  0 4.06  4.06 

Total  single  main  track 22.04        12.68 

Aggregate  of  sidings  and  other  tracks 3.22  1.07 

Total  length  laid  with  rail  computed  as  single  track 25.26        13.75 

Length  in  Ohio,  distributed  as  follows : 

Mahoning  county,  main  track,  8.62;  branches,  4.06;  sidings,  etc.,  1.07;  total,  13.75. 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS  OTHER  THAN  EARNINGS. 

Rental  from  lease $73,3.59  87 

Sale  of  bonds 1,200  00 

Interest  on  bonds  owned  by  company 1,225  00 

Interest  on  stock  owned  by  company 504  12 


PAYMENTS   OTHER  THAN   OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds $25,990  00 

Dividends,  rate  8  per  cent,  on  general  stock 36,000  00 

Last  dividend  declared  on  general  stock,  June  30,  1881. 

Stock  investment 1,251  25 

Applied  to  sinking  fund 1,775  00 

Old  claims  chargeable  to  construction 3,8.59  37 

Commonwealth  of  Pennsylvania,  taxes 1,096  97 

General  expenses 2,706  20 


S72,678  99 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1880. 

LIABILITIES. 

Capital  stock $450,000  GO 

Mortgage  bonds 355,000  00 

Sundry  accounts 666  00 

Coupons  unpaid 805  00 

Pennsylvania  Co 187  19 

Commonwealth  of  Pa 16  41 

Balance  to  income  account 66,216  18 

$872,890  78 
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ASSETS. 

Construction  account $806,917  72 

Sinking  fund 27,167  50 

Bond  investment 16,795  83 

Thos.  D.  Messier,  Trustee 1,370  00 

Winslow  Lanier  &  Co 980  00 

Cash  in  hands  of  Treasurer 16,240  98 

Stock  investment 3,418  75 


State  of  Pennsylvania,  County  of  Allegheny,  ss. : 

Thos.  D.  Messier,  President  of  the  Lawrence  Railroad  Company,  being  duly 
sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by 
the  proper  officers  and  agents  of  this  company,  and  having  carefully  examined  the 
same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and 
affairs  of  said  company,  on  the  30th  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  Thos.  D.  Messler, 

[seal  of  r.  e.]  PreiideM. 

Subscribed  and  sworn  to  before  me,  this  9th  day  of  September,  A.D.  1881. 

Frank  Semple, 
[seal]  Notary  Public. 


PENNSYLVANIA    COMPANY    OPERATING    LAWRENCE    RAIL- 
ROAD. 


Name  of  road :  Lawrence  Railroad. 

By  whom  owned  :  Lawrence  Railroad  Company. 

By  whom  operated  :  Pennsylvania  Company. 

By  what  authority :  Lease. 

Name  of  company  making  this  report :  Pennsylvania  Company  operating  Law- 
rence Railroad. 

General  office  at  Pittsburgh. 

Address  correspondence  relating  to  this  report  to  J.  P.  Farley,  Auditor,  Pitts- 
burgh, Pa. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS  OF  PENNSYLVANIA  COMPANY 
OPERATING. 


Office. 


Address. 


Salary. 


G.  B.Roberts 

J.  N,  McCullough 

Wm.  Thaw 

Thos.  D,  Messier... 
John  E.  Davidson 

S.  B.  Liggett 

S.  W.White 

W.  H.  Barnes 

J.  P.Farley  

D.  W.  Caldwell.... 
Wm.  A.  Baldwin 

J.  P.  Brooks 

F.  Slataper 

E.  A.  Ford  

Wm.  Stewart 

J.  N.  McCullough. 

Wm.  Thaw 

Thos  D.  Messier.., 

Jno.  P.  Green 

W.  H.  Barnes 


President  

1st  Vice  President 

2d  "  

3d  Vice  Pres.  and  Compt'r 

Assistant  Comptroller 

Secretary  

Assistant  Secretary 

Treasurer  

Auditor 

General  Manager 

Manager 

General  Counsel..  

Chief  Engineer 

Gen.  Pass'ger  &  Ticket  Agt.. 

General  Freight  Agent 

1  Chairman  f 

|-  Executive  Committee  ■, 

I  I 

J  I 


Philadelphia,  Pa, 
Pittsburgh, 


Philadelphia, 
Pittsburgh, 


Philadelphia,  Pa . 
Pittsburgh,  Pa  .... 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Philadelphia,  Pa 
Pittsburgh,  Pa... 

Philadelphia,  Pa 

Henry  M.  Phillips 

J.  N.  DuBarry 

Philadelphia,Pa. 

J  N  McCullough    

Wm  Thaw       

J.  P.  Wetherill  

<i 

II 

Henry  H.  Houston 

II 

W.  H.  Barnes 

Pittsburgh,  Pa. 

Sam'l  M    Felton 
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CHARACTERISTICS,  Etc. 

LINK   IN    OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Lawrence  Junction,  Pa.,  to  Youngstown,  0...^    17.98  8.62 

Canfleld    Branch    and   Canfield  Junction   to 

Foster  Coal  Mines 4.06  4.06 


Total  single  main  track 22.04  4.06 

Aggregate  of  sidings  and  other  tracks 3  281  1.125 


Totallength  laid  with  rail  computed  as  single  track 25.321  13.805 

Laid  with  steel  rail 8.93  .13 

Length  in  Ohio,  distributed  as  follows : 

Mahoning  county,  main  track,  8.62;  branches,  4.06;  sidings,  etc.,  1.125;  total, 
13.805. 

Steel  rail,  main  track,  0.13. 

G.\UGE,    GRADE,   CURVATURE,    RAILS,    ETC. 

Gauge — Four  feet  9  in. 

Grade — Maximum,  per  mile 31  feet. 

Longest  maximum 6,500    " 

Aggregate  length  of  maximum 6,500    " 

Curvature— Shortest  radius 129,758  ft.  4°  25'  curve. 

Aggregate  length  of  shortest  radii 1,376  feet. 

Rail— Iron— On  road 16.29  miles. 

Average  weight  per  yard 60  lbs. 

Steel— On  road 8.93  miles. 

Average  weight  per  yard 60  lbs. 

Ties— Average  number  per  mile 2,816 

Number  laid  during  the  year 15,615 

Ballasted— On  whole  line  22.04  miles. 

In  Ohio 12.68     " 

With  cinder  and  gravel. 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges — Wood 3;  greatest  age....      7  years;  aggregate  length,  ft..     369^ 

Iron 1;  "  2  "  44 

Stone  arch      1 ;  "  ...  "  30 

Total 443 

Length  of  shortest  span  of  truss,  40  ft. ;  of  longest,  102  ft. ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  iron,  19 ;  wood,  14 
feet 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  6  inches ; 
length  of  ties,  9  feet  6  in. 
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Number  of  track-stringers,  6  inches  in  wooden  bridges,  2  inches  in  iron 
bridges  with  iron  stringers. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?  Once  a  week  by  bridge  foreman,  and  semi-annually  by  in- 
spectors. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 

FENCING — AVERAGE  AND    AGGKEGATE   COST. 

Whole  Line.  In  Ohio. 

Number  miles  fencing,  computed  as  single  line 12  12 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  Sl.OO) 12  12 

Cost  of  fencing $3,840  00  $3,840  00 

Average  cost  of  same  per  rod 1  00  1  00 

Length   of  road  unfenced,  and  the  reason  therefor:  Road  is  all  fenced,  except  in 
Pennsylvania,  where  railroad  companies  are  not  required  to  fence. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

N.  Y.,  Penna.  &  Ohio  R.  R.  at  Youngstown,  0. 

Pittsburgh  &  Lake  Erie  R.  R.  at  Hazelton  and  Youngstown. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  10. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated 18;  in  Ohio,  8 

Miles  of  same  owned  by  railroad  company,  owned  jointly  with  W. 

U.  Tel.  Co 18;        "        8 


Passenger  and  freight 5;  in  Ohio,  3 

Number  with  telegraph  communication 4;        "        3 

Number  of  same  operated  by  railroad  company 4;        "        3 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company?    For  all 
except  railroad  business. 

ROLLING  STOCK. 

Locomotives 8;  Average  weight 64,370  lbs. 

Express  and  baggage  cars 6;  "      i       29,000    " 

Passenger  cars 8;  "  41,000    " 

Freight  cars 250;  "  18,000    " 

Above  includes  not  owned  by  company  reporting. 
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Locomotives 8;  owned  by  P.,  Ft.  W.  &  C.  R'y. 

Express  and  baggnge  cars 5;  "  " 

Passenger  cars 8;  "  " 

Freight  cars 250;  "  " 

Terms  of  service  :     Locomotives,  average  cost  per  mile  run  and  6  ^  interest  on  value 

of  same  ;  freight,  f  cent  per  mile  run ;  passenger,  express  and  baggage  cars,  IJ 

cents  per  mile  run. 
Number  of  locomotives  equipped  with  train  brakes,  3.  ' 

Kind  of  brake  ;     Weatinghouse  automatic  air  brake. 
Number  of  cars  equipped  with  train  brakes,  13. 
Kind  :     Westinghouse  automatic  air  brake. 
Number  of  jiassenger  cars  with  Miller  Platform  ;     None. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains: 

By  close  connecting  platforms  joined  together  with  Janney  car  couplers. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?  Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     By  Drippa' 

and  Spear's  and  Bissell's  safety  stoves. 
Means  of  lighting  same :     By  candles  and  safety  oil  lamps. 

SPEED    OF   TE.ilNS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation 20  " 

Freight  trains  15  " 

EMPLOYES. 

Superintendent 1 

Telegraph  operators 8 

Engineers 7 

Baggagemen    3 

Flagmen,  switch-tenders  and  watchmen 2 

Laborers 5 

Clerks 3 

Train  dispatchers 1 

Firemen 1 

Wipers 6 

Conductors 26 

Brakemen 39 

Station  agents 4 

Section  men 54 

Other  employes 6 

Total  number  employed  by  company  in  operating  line 171 

Proportion  for  Ohio 127 
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EXPRESS    AND    TRANSPORTATION   COMPANIES. 


Express  companies  run  on  this  road :     Union  Express  Co. 

Terms  :     40  ^  of  gross  receipts  from  general  merchandise  and  money  business,  and 

70  <^c  of  gross  receipts  from  oyster  business. 
Special  freight  and  transportation  lines :     None  except  Union  Line,  owned  by  Pen 

sylvania  Company. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


Locomotives. 


r  Passenger 
'^Freight... 
f  Passenger 

Baggage... 

I  Box 

"  I  Stocli 

Coal 

I,  Flat 

nron 

Isteel 


Average 
lite  in 
vears. 


Equipment  and  superstructure. 


Joint  Fastenings.. 

Frogs 

Ties— Oak 


Bridges 


I  Iron.. 


Trestles ., 

L  Piling.... 

Telegraph  poles— Cedar.... 

Fence  posts 


Average 
life  in 
years. 


RA.TES  OF  TRANSPORTATION. 


PASSENGERS. 

Fare  charged  per  mile —  Highest. 

For  distances  less  than  8  miles 4  Cls. 

For  distances  over  8  miles — 1st  class 3 

2d  class 2 

Emigrant 2 

Excursion 2 


Lowest.    Average. 


3  Os. 

3J  Gte 

2 

2J 

1 

li 

1 

li 

1 

14 

FREIGHT. 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

Highest.  Lowest. 

First  class 024  0.«.  .00778  Cis. 

Second  class 024  .00722 

Third  class 024  .00667 

Fourth  class 020  .00611 

Fifth  class 016  .20500 


.0084  Os. 
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Rate  per  ton  per  mile  on  freight  carried  less 
than  30  miles : 

Tirst  class 48  .15555         ] 

Second  class 48  .14444  ] 

Third  class 48  .13333  \ 

Fourth  class 40  .12222 

Fifth  class 32  .10000 

Rate  per  ton  per  mile  on  freight  carried  more 
than  30  miles  ;     Road  is  less  than  30  miles. 
Rate  per  ton  per  mile  for  (9  miles  whole  dis- 
tance in  Ohio) — 

Coal — Carried  less  than  ten  miles 18  .05555         "| 

Pig  iron — Carried  less  than  ten  miles 20  .05.565 

Limestone — Carried  less  than  ten  miles 18  .05.565  > 

Iron  ore — Carried  less  than  ten  miles 18  .05555  | 

Undres'd  stone  or  lumber — Carried  less  than  10  mi.      .20  .05556         J 

Rate  per  100  lbs.  for  loading  :     No  charge  maie  for  loading. 
Rate  per  100  lbs.  for  unloading  :     No  charge  made  for  unloading. 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 


Fencing  in  Ohio — Miles  of  single  fence  built,  all  built. 

Ballasting — Miles  of  main  track  ballasted,  with  cinders,  3 ;  in  Ohio,  1. 

Rail  laid— Steel,  60  lbs.  per  yard— miles  of  track,  10;  in  Ohio,  2. 


Train  mileage — Passenger 

Freight 

Switching,  passenger 
freight 


1,878 
62,662 


Construction  . 


28,734 
48,698 


54,410 
3,977 


Total  

Car  mileage— Passenger 47,699 

Express  and  baggage 26,879 

Freight— loaded 795,980 

empty 298,090 

Caboose  39,237 


Total 


Fuel  consumed — Wood,  310  cords ;  coal,  4,135  tons. 

Losses,  etc.,  paid— On  goods  and  baggage 

For  animals  killed  in  Ohio — 

2  horses 

4  cattle 


1191  63 
125  00 


135,819 


1,207,885 

$6,667  60 

78  89 


Total 


$316  63 
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TRANSPORTATION. 

Passengers — Number  carried,  local 37,699 

Average  number  carried  in  each  car  per  trip 9.64 

Average  number  of  miles  traveled  by  each 12.2 

Total  mileage,  or  number  carried  one  mile 460,106 

Average  amount  received  for  each 33.6  cents. 

Average  amount  per  mile  received  for  each 2.7     " 

Freight— Tons  carried,  local  and  through 709,672 

Average  tons  in  each  loaded  car  per  trip 13.1 

Average  tons  in  each  loaded  car  per  mile 13.1 

Total  movement,  or  tons  carried  one  mile 10,432,594 

Average  amount  received  for  each  ton 23.6.58  cents. 

Average  amount  per  mile  received  for  each  ton 01.600    " 

Average  cost  per  ton  freight  per  mile 1^,5%    " 

Average  amount  received  for  each  ton  local  freight.... 23.658    " 

Average  cost  each  ton  local  freight xVcnr    " 

Articles  transported :  Tons.         Per  cent. 

Coal 230,699  32.51 

Coke 139,528  19.67 

Stone,  lime,  sand,  etc 92,955  13.05 

Petroleum  214  00.03 

Ores 165,113  23.27 

Pig  and  bloom  iron 29,275  04.13 

Manufactured  iron  14,551  02.06 

Lumber  and  other  forest  products 3,286  00.46 

Grain,  flour,  and  other  agricultural  products 3,892  00.55 

Livestock 6,093  00.86 

Animal  products 1,804  00.26 

Manufactures,  including  agricultural  implements  ...  12,066  01.70 

Merchandise 4,549  00.65 

Miscellaneous 5,641  00.80 

Total  tonnage  yielding  revenue 709,672        100. 

Supplies  for  company's  use 7,270 


EARNINGS,  OPERATING  EXPENSES,  Etc.,   FOR  YEAR  ENDING   JUNE  30. 

EARNINGS. 

Passenger  transportation — local $12,782  18 

Freight  transportation — local 167,895  10 

Mail  service 991  35 

Express  service  3,130  00 

Other  sources 488  18 

Total  earnings  of  line  operated  included  in  this  report $185,286  8L 
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OPERATING    EXPENSES. 

Maintenance  of  way  and  structures $36,250  10 

Maintenance  of  cars 211  19 

Motive  power 22,560  71 

Conducting  transportation  40,110  17 

General  expenses: 
Taxes  in  Ohio $1,265  71 

"        Pennsylvania  954  11 

Salaries 858  58 

Other  general  expenses  of  operating 1,694  50 

4,672  90 


Total  operating  expenses,  being  56.02  per  cent  of  earnings §103,805  07 

Net  earnings  of  22.04  miles  operated  81,481  74 

Rentals  paid : 

Amount  paid  Lawrence  E.  R.  Co.,  being  40  ^^  of  gross  earnings 74,114  71 

Net  income  of  operating  expenses  and  rents  paid  7,367  03 

Percentage  of  same  to  capital  stock  and  debt,  ^^%\  j^. 

Per  mile  of  earnings,  $8,406.84  ;  proportion  for  Ohio  (12.68  miles) 106,598  73 

Per  mile  of  operating  expenses,  $4,709.84;  proportion  for  Ohio  (12.68 

miles) 59,720  77 

Per  mile  of  net  earnings,  $3,697.00;  proportion  for  Ohio  (12.68  miles) 46,877  96 

ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


Name  of  person.     Occupation. 


Cause  of  accident. 


Character  of 
injury. 


1880. 
Aug.  29 

1881. 
Apr.  26 

26 

29 


Wm.  Brown  Unknown  ..  Lying  on  track  drunk, 

I     run  over 


Killed. 


Wm.  Little  ... 
Nathan  Lynn 


"  ..' Walking  on  track,  run 

1     over  by  car |  Killed. 

"  ..i  Walking  on  track,  run] 

I  I     over  by  car Killed. 

J.  Perry '  Brakeman  .}  Caught  while    coup-i 

I     ling 3  fingers  crush'd. 


SUMMARY  OF  ACCIDENTS. 

PERSONS   KILLED — CAUSES. 

Others — Lying,  walking,  falling,  or  being  on  track 3 

Total  3 


PERSONS  IN.IURED — CAUSES. 

Employes — Coupling,  or  caught  between  cars  and  engine 1 

Total  1 
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RECAPITULATION. 

Killed — Others — trespassing,  on  track,  etc 3 

Total  killed  3 

Injured — Employes — misconduct  or  want  of  caution 1 

Total  injured 1 

TRAIN  ACCIDENTS -ENTIRE  LINE. 


Date. 


1880. 
J^ng.     5 
Sept.    24 
Oct.      30 
Dec.       3 

1881. 
Feb.      8 
April  27 


Seymour,  Pa 

Hilltown,  Pa 

Lawrence  Junction,  Pa. 
Hazelton,  Pa 


Youngstown,  Ohio.. 
Covert's  Mills,  Pa.... 


Cause  of  accident. 


Trails  spreading Four  cars  off  tracli 


Effect  of  accident. 


Train  breaking  —  parts  coming 
together 

Train  breaking  —  parts  coming 
together 

Broken  axle 


Rail  taken  Mit  by  workmen.. 


Two  cars  broken. 


One  car  off  track. 


SUMMARY  OF  TRAIN  ACCIDENTS. 
Number : 

Accidents  causing  derailment  of  trains 4 

Accidents  not  resulting  in  derailment  of  train 2 

Total  accidents 

Causes  of  accidents  effecting  derailment  of  trains : 

Broken  axle 1 

Snow 1 

Other  causes 2 


Total 

Oauses  of  accidents  not  resulting  in  derailment  of  trains : 

Other  causes 

Total  derailments 

Total  accidents 


Stale  of  Pennsylvania,  county  of  Allegheny,  ss. : 

Thos.  D.  Messier,  Third  Vice-President  of  the  Pennsylvania  Company,  operating 
the  Lawrence  Railroad,  being  duly  sworn,  deposes  and  says  that  he  caused  the  fore- 
going statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company, 
and  having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  30th  day  of  June,  A. 
D.  1881,  to  the  best  of  his  knowledge  and  belief. 
(Signed) 
[seal  op  r.  r.] 

Subscribed  and  sworn  to  before  me,  this  9th  day  of  September,  A.  D.  1881. 

Frank  Semple, 
[seal.]  Notary  Public. 


Thomas  D.  Messlek, 

Third  Vice-President. 


LITTLE  MIAMI  RAILROAD  COMPANY 


Name  of  road:     Little  Miami  Railroad. 

By  whom  owned  :     Little  Miami  Railroad  Company. 

By  whom  operated  :     Pittsburgh,  Cincinnati,  and  St.  Louis  Railway  Company. 

By  what  authority :     Lease. 

Name  of   person  making  this  report:     S.  E.  Wright,  Treasurer  of   the  Little 

Miami  Railroad  Company. 
General  office  at  Cincinnati,  Ohio.     (No  other  office). 

Address  correspondence  relating  to  this  report  to  S.  E.  Wright,  Treasurer,  at 
Cincinnati,  Ohio.     (P.  O.  box  28). 


HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Little  Miami  Railroad  Company  was  incorporated  by  an  act  of^ 
the  Legislature,  passed  March  11,  1836.  A  copy  of  the  charter  and 
amendments  is  furnished  herewith.  No  change  of  name  or  consolida- 
tion with  any  other  company  has  ever  taken  place.  The  main  line,  from 
Cincinnati  to  Springfield — 84  miles — was  finished  and  put  in  operation 
in  August,  1846.  The  Dayton,  Xenia  and  Belpre  Railroad — a  line  of 
sixteen  (16)  miles  (first  opened  in  1854)— became,  by  purchase,  January 
4,  1865,  a  branch  of  the  Little  Miami  Railroad,  known  as  the  "Dayton 
and  Xenia  Branch."  This  report  embraces  the  above  main  line  and 
branch,  100  miles. 

The  Little  Miami  Company  formerly  held,  by  perpetual  lease,  the 
Columbus  and  Xenia  Railroad  (from  Columbus  to  Xenia,  55  miles),  and 
the  Dayton  and  Western  Railroad  (from  Dayton  to  Richmond,  Indiana, 
57  miles),  but  on  the  first  of  December,  1869,  assigned  these  leases,  and 
at  the  same  time  leased  its  own  road  and  branch  in  perpetuity  to  the 
Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company,  which  now 
holds  and  operates  all  said  lines. 

As  the  Little  Miami  Company  does  not  operate  a  line  of  road,  nor 
its  "  President,  or  other  officer"  have  "  charge  of  any  railroad,"  it  may 
be  doubted  whether  the  law  (see  section  251)  requires  any  report  from 
us.  Still,  I  have  filled  the  following  blank  forms  with  the  answers  to 
all  questions  which  seem  to  be  applicable  to  the  condition  of  our  com- 
pany.    This  report,  however,  includes  nothing  pertaining  to  the  opera- 
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tion  or  characteristics  of  the  lines  formerly  held  by  us      Some  exjDla- 
nation  is  proper  as  to  parts  of  the  following  statements : 

1st,  as  to  page  6.  It  is  impossible  to  state  the  amounts  of  the 
different  sources  out  of  which  the  capital  stock  of  this  company  arose, 
or  even  an  approximation  to  them.  To  do  so,  if  it  could  be  done  at  all, 
which  I  doubt,  would  require  an  investigation  of  account  books  and 
records  back  through  a  period  of  forty  years,  and  weeks,  perhaps  months, 
of  labor.  Neither  the  books  nor  the  labor  are  at  my  disposal  for  this 
purpose. 

2d,  as  to  page  6.  The  decrease  of  the  funded  debt  is  given  as  $12,- 
000.  This  is  a  balance  (paid  since  June  30,  1880,)  of  a  loan,  from  the 
city  of  Cincinnati,  of  $100,000,  made  in  1844. 

3d,  a,s  to  pages  7  and  8. .  Neither  the  construction  or  eciuipment 
accounts  of  this  company  have  been  kept  so  as  to  show  the  items 
si^ecified. 

4th,  as  to  i^age  18.  As  to  the  Columbus  and  Xenia  road  and  the 
Dayton  and  Western,  the  arrangement  (as  a  matter  of  convenience) 
between  our  company  and  its  lessee  company  is,  that  the  lessee  pays 
over  to  us  the  rental  and  interest  on  the  bonds  of  the  C.  &  X.  Co.  and 
the  interest  on  the  bonds  of  the  D.  &  W.  Co.  (which  is  the  only  rental 
of  this  road  proper),  also  the  rental  of  the  Richmond  and  Miami  road, 
which  lies  in  Indiana,  and  is  part  of  the  D.  &  W.  We  pay  the  whole 
of  these  funds  over  to  the  parties  entitled  to  them ;  and  as  they  appear 
on  our  books,  they  are  included  in  the  statement  of  receipts  and 
expenditures.  The  interest  on  the  L.  M.  bonds  is  received  and  paid  out 
by  us  in  the  same  way.  (The  D.  W.  bonded  debt  is  the  same  as  given 
in  our  last  report). 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary 

S  E  Writ^ht 

12,500 

[  Executive  Committee..  < 
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DIRECTORS. 
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Name. 

Residence. 

Name. 

Residence. 

A.  D.  Bullock 

Cincinnati 

C.  P  Casilly 

Joseph  Longworth 

T.  D.  Messier 

W.  H.  Clement 

Pittsburgh,  Pa. 

CAPITAL   STOCK. 

CAPITAL   STOCK    AUTHORIZED    BY    LAW. 

Amount— common  $5,000,000  00 

Number  of  shares — common 100,000 

Par  value  of  each — common $,50  00 

Capital  stock  authorized  by  vote  of  Company — common 4,637,300  00 

Total  paid  in  capital  stock — common 4,637,300  00 

Average  amount  paid  in  per  mile  of  single  main  track  (100  miles) 46,237  00 

Capital  stock  issued,  and  on  what  account,  as  follows:     No.  shares, 

92,746;  amount  of  common  4,637,300  00 

Stockholders,  residents  of  Ohio,  712. 

Amount  of  stock  held  by  them  June  30,  1881 3,155,050  00 

Agent  authorized  to  transfer  stock  :  S.  E.  Wright,  Treasurer,  Cincinnati,  Ohio. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  11,298. 

FUNDED  DEBT. 

Kind  of  bond  or  obligations,  bonds ;  if  and  how  secured,  mortgage ;  date  of  issue. 
May  2,  1853 ;  w)ien  due.  May  2,  1883 ;  rate  of  interest,  6  per  cent. ;  amount  of 
authorized  issue,  $1,500,000;  amount  actually  issued,  $1,500,000. 

Average  amount  per  mile  of  single  main  track  (100  miles) $15,000  00 

Decrease  since  June  30,  1880 .12,000  00 

Supplies  applicable  to  redemption 144,705  28 

OTHER   INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $62,105  55 

Cash  securities,  debit  balances,  etc.,  available  to  payment 65,715  83 

Total  of  paid  in  stock  and  debt— Stock,  $4,637,300;  bonds,  $1,500,000....  6,137,300  00 

Total  average  amount  per  mile 61,373  00 


COST  OF  ROAD  EQUIPMENT,  ETC. 

CONSTRUCTION   ACCOUNT. 

Total  expenditures  for  construction :      Prior  to  July  1,  1880.... 


$4,850,084  24 
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ROAD    ACCJUIRED   BY   PCKOHASE. 

Dayton   &   Western    Branch   (original   cost,  S600,000,  estimated)  pur- 
chased for 8412,825  12 

Total  expended  for  construction  and  purchase  5,262,909  3& 

Average  cost  per  mile  of  road  constructed  (single  main  track,  84  miles)         57,739  10 
Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

(100  miles) 52,629  09 

Proportion  of  same  for  Ohio,  all  in  Ohio. 

COST   OF   EQUIPMENT   OWNED   BY   COMPANY'. 

This  company  owns  no  equipment  or  rolling  stock.    But  our  accounts  show  the  total 
value  or  cost  of  our  equipment,  etc.,  at  the  time  it  was  turned  over  to  the  lessee. 
Total  cost  of  railroad  equipment  owned  by   company  at  the  time   of 

lease  to  P.  C.  &St,  L.  Co 8974,390  64 

Average  amount  per  mile  (of  single  main  track,  100  miles)  9,743  90 

Total  for  road  and  equipment 6,237,300  00 

Total  average  amount  per  mile  (of  single  main  track,  100  miles) 62,373  OO 

OTHER   ITE.MS   CHARGED    TO    PERMANENT   INVESTMENT. 

Little  Miami  bonds  of  1883,  par  value,  87,000 87,212  50 

Cincinnati  street  connection  bonds,  par  value  844,000 33,882  50 

$41,095  00 

Average  per  mile  (of  single  main  track,  100  miles)  410  95 

OTHER  EECEIPTS  AND  PAYMENTS  AVITHIN  THE  YEAR. 

RECEIPTS   OTHER    THAN   EARNINGS. 

From  lessee— Rental  of  L.  M.  Road  and  D.  &  X.  Branch..  $390,448  00 
Columbus  &  Xenia  Road  and  Richmond  & 

Miami 148,396  00 

Interest  on  Little  Miami  bonds 89,426  38 

Interest  on  Col.  &  Xenia  and   Dayton   & 

Western  bonds 51,160  00 

Commissions  on  coupons  (all  kinds) 687  65 

Income  on  investments 2,769  00 

8682,887  03 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net!— Little  Miami 889,426  38 

Columbus  &  Xenia  and  Dayton 

•^                                    &  Western 51,160  00 

Premiums  and  commissions  for  paying  coupons 687  65 

Dividends,  rate  8  per  cent.,  on  general  stock 370,976  00 

Last  dividend  declared  on  general  stock :     June  10,  1881. 

Bonds  of  company  canceled  (par  value,  $12,000) 12,000  00 
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Increase  of  surplus 7,025  62 

Rental  of  Columbus  &  Xenia  Road '. 142,896  00 

Richmond  &  Miami  Boad 5,500  00 

All  other  payments 3,216  38 

$682,887  03 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Capital  stock  issued $4,637,300  00 

Mortgage  Ijonds,  6  /„,  due  1883 1,500,000  00 

$6,137,300  00 

Unpaid  coupons  not  presented,  yiz.: 

Little  Miami $38,866  76 

Dayton  and  Western 13,815  91 

Columbus  and  Xenia 367  96 

Unclaimed  dividends 8,796  00 

Due  commission  funds 258  92 

62,105  55 

Balance  to  credit  of  income  account — surplus 144,705  28 

Total $6,344,110  83 


ASSETS. 

Cost  of  ro-id  equijiment,  etc.,  as  follows  : 

Construction  $4,8.50,084  24 

Equipment 974,390  64 

Dayton  and  Xenia  Branch 412,825  12 

$6,237,300  00 

Bonds  of  L.  M.  R.  R.  Co.  of  1883  (par,  $7,000),  cost..  $7,212  50 

Bonds  of  Ciu.  Street  Connec'n  R'y  (par,  $14,000),  cost  33,882  50 

41,095  00 

Cash  at  Am.  Ex.  Nat.  Bank,  N.  Y.,  for  coupons $38,245  15 

Cash  at  Bank  of  America,  "  11,196  93 

Cash  in  hands  of  Treasurer 16,273  75 

65,715  83 

Total $6,344,110  83 

67  R.R.O. 
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State  of  Ohio,  County  of  Hamilton,  ss.: 

S.  E.  Wright,  Treasurer  of  the  Little  Miami  Railroad  Company,  being  duly 
sworn,  deposes  and  says  that  the  foregoing  statements  have  been  prepared  by  him 
from  the  books  and  accounts  in  his  charge,  and  that  said  statements  are  a  true,  full, 
and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the  30th  day 
of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(.Signed)  S.  E.  Weight, 

(seal  of  r.  k.)  Treasurer  of  the  Little  Miami  R.  R.  Co. 

Subscribed  and  sworn  to  before  me,  this  26th  day  of  July,  A.  D.  1881. 

(sBAi,)  L.  S.  Cotton, 

Notary  Public,  Hamilton  County,  0. 


PITTSBURGH,   CINCINNATI   AND   ST.    LOUIS   RAILWAY   COM- 
PANY OPERATING  LITTLE  MIAMI  RAILROAD. 


Name  of  road :     Little  Miami  Railr  ad. 

By  whom  owned :  Little  Miami  Railroad  Company. 

By  whom  operated :     Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company. 

By  what  authority  :     Lease. 

Name  of  company  making  this  report:  Pittsburgh,  Cincinnati  and  St.  Louis 
Railway  Company. 

General  office  at  Pittsburgh,  Pa. 

Principal  oflSce  in  Ohio  at  Columbus,  Ohio. 

Address  correspondence  relating  to  this  report  to  J.  W.  Renner,  Auditor,  at 
Pittsburgh,  Pa. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS  OF  LESSEE  COMPANY. 


Name. 


George  B.  Roberts 
J.  N.  McCuUough.. 

Wm.  Thaw 

Thos.  D.  Messier..., 
Jno.  E.  Davidson  . . 

M.  C.  Spencer 

John  W.  Renner... 

D.  W.Caldwell 

S.  B.  Liggett 

S.  W.  White  

M.J.Becker 

E.  A.Ford  

Wm.  Stewart 

F.  H.  Kingsbury... 
J.  N.  McCuUough.. 

Wm.  Thaw 

Thos.  D.  Messier... 

John  P.  Green  

Wm.  H.  Barnes  ... 


Office. 


President 

1st  Vice  President 

2d     "  "        

3d     "         and  Comptroller 
Assistant  Comptroller  .. 

Treasurer 

Auditor  

General  Manager 

Secretary  

Assistant  Secretary 

Chief  Engineer 

General  Passenger  Agent.. 

General  Freight  Agent 

Assistant  Gen'l  Frei't  Agt.. 

1 

I 

y  Executive  Committee 

I 
J 


Address. 


Philadelphia,  Pa  . 
Pittsburgh,  Pa  .... 


Philadelphia,  Pa.. 
Pittsburgh,  Pa  .... 


Columbus,  Ohio. 
Pittsburgh,  Pa  ... 


Philadelphia,  Pa.. 
Pittsburgh,  Pa  .... 


Salary.- 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Philadel'ia,  Pa.. 
Pittsburgh,  Pa... 

Philadel'ia,  Pa" 

J.  P.  Wetherill 

Philadel'ia  Pa 

J  N  McCuUough 

Pittsburgh,  Pa. 

Wm  Thaw 

D.  S.  Gray 

Thos  D.  Messier  

H  H.Houston 

Philadel'ia,  Pa 

J  N   DuBarry 

■   The  salaries  paid  these  officers  are  general  in  their  character  or  nature,  and  are  applicable  to  all 
the  lines  operated  by  this  company. 
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ANNUAL     REPORT 
CHARACTERISTICS,  Etc. 


LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Cincinnati,  0.  to  Columbus,  0- 119.35  119.35 

Xenia,  0.,  to  Springfield,  0 19.37  19.37 

Xenia,  0.,  to  Dayton,  0.,  and  Dayton,  O.,  to 

Richmond,  Ind 57.42  53.23 

Total  single  main  track 196.14  191.95 

Double  track,  Foster,  0.,  to  Cincinnati,  0 25.49  25.49 

Aggregate  of  sidings  and  other  tracks  30.10  29.14 

Total  length  laid  with  rail  computed  as  single  track 251.73  246.58 

Laid  with  steel  rail 115.55  115.55 


Length  in  Ohio  distributed  as  follows : 


County. 

Main  track. 

Branches. 

Double  track. 

Sidings,  etc. 

Total. 

13.00 
19.04 

9.66 
22.30 
32.27 

6.15 
16.93 

4.47 
2.11 
1.89 
5.60 
2.51 
.73 
7.83 
2.99 
1.01 

17.47 

21.15 

Clarke  

7.85 
22.75 

19.40 

50.65 

4.00 
6.15 
15.34 

38.78 

13.03 

40.10 

22.50 
19.50 

25.49 

Preble         

20.51 

Total 

119.85 
115.55 

72.60 

25.49 

29.14 

246.58 

115.55 

GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge,  4.75  feet. 

Grade— Maximum,  per  mile  97.68  feet. 

Longest  maximum 200.00  feet. 

Aggregate  length  of  maximum 200.00  feet. 

Curvature— Shortest  radius 790.81  feet. 

Aggregate  length  of  shortest  radius 1,581.62  feet. 

Aggregate  length  of  all  curves 63.04  feet. 

Aggregate  length  of  tangent 133.10  mi. 

Rail— Iron— On  road 138.90  ml. 

Average  weight  per  yard  60  lbs. 

Steel — On  road  115..55  mi. 

Average  weight  per  yard 60  lbs. 

Xies — Average  number  per  mile 2,760 

Number  laid  during  the  year  72,800 
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Ballasted— On  whole  line 221.99  mi. 

In  Ohio 217.84  mi. 

With  gravel  and  stone. 

BRIDGES,   TRESTLES,   ETC.,    IN    OHIO. 

Bridges — Wood,  24;^greate8t  age,  13  years ;  aggregate  length,  3,472  feet. 
Iron,    45;  "  13  "  "  2,697    " 

Stone  arch,  3;       "  ...  "  "  280    " 

Total 6,449  feet. 

Trestles — 6 ;  greatest  age,  4  years ;  greatest  height,  16  feet;  greatest  length,  106  feet; 
aggregate  length,  376  feet. 

Length  of  shortest  span  of  truss,  86  ft.  7  in. ;  of  longest,  152  ft.  2  in. ;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  60  feet. 

Greatest    space    between  cross  ties  upon  bridges  and  trestles,  8  inches; 
length  of  ties,  8  ft.  6  in. 

Number  of  track  stringers  on  single  track,  !J. 

Arefall  bridges  and  trestles  provided  with  guard  rails?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 

How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING — AVERAGE   AND   AGGREGATE   COST. 

Whole  line.  In  Ohio. 

Number  miles  fencing,  computed  as  single  line 334.31  328.16 

Kind  of  fencing,  as  follows: 

Post  and  board  (average  cost  per  rod,  $1.03). 

Wire  (average  cost  per  rod,  $  .66.) 
Average  cost  of  fencing,  842  cents. 
Average  cost  of  same  per  rod,  84J  cents. 
Length  of  road  unfenced,  and  the  reason  therefor,  59.2  miles;  part  of  this  is  in  city 

limits ;  part  requires  no  fencing. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 

Cincinnati  and  Eastern  R.  E.  at  Batavia  Junction,  0. 

Marietta  and  Cincinnati  R.  R.  at  Loveland,  O. 

Springfield  Southern  R.  R.  at  South  Charleston,  O. 

Cincinnati  and  Springfield  R.  R.  at  London,  and  3  miles  west  of  Columbus,  O. 

Columbus  and  Hocking  Valley  R.  R.  at  Columbus,  O. 

Toledo,  Delphos  and  Burlington  R.  R.  at  Xenia,  0. 

Toledo,  Delphos  and  Burlington  R.  R.  at  Stillwater  Junction,  O, 
What  railroads  cross  your  road  either  over  or  under  grade  in  this  State,  and  where  ? 

Toledo,  Delphos  and  Burlington  R.  R.  at  Highlands,  O. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  222. 
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Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  24. 
Number  of  crossings  of  highways  over  railroad,  12. 
"  "  "  under  railroad,  13. 

Highway  bridges  18  feet  above  track,  9.  . 

less  than  18  feet  above  track,  3. 
Do  all  trains  stop  at  R.  R.  crossings  as  required  by  law  ?  Yes. 
Are  flagmen  stationed  at  each  ?    No. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated,  196.14;  in  Ohio,  191.95. 

Miles  of  same  owned  by  railroad  company,  and  W.  U.  Tel.  Co.,  196.14;  in'Ohio,  191.95 


Passenger  and  freight,  49 ;  in  Ohio,  47. 
Number  with  telegraph  communication,  24;  in  Ohio,  22. 
Number  of  same  operated  by  railroad  company,  24;  in  Ohio,  22. 
Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Yes,  for 
commercial  business. 

ROLLING  STOCK. 

Locomotives 45;  average  weight 58,700  pounds. 

Express  and  baggage  cars 9;  "  31,100      " 

Passenger  cars 33;  "  38,700      " 

Freight  cars 687;  "  18,810      " 

Other  cars 20;  "  22,350      " 

Number  of  locomotives  equipped  with  train  brakes,  18. 

Kind  of  brake :     Westinghouse. 

Number  of  cars  equipped  with  train  brakes,  48. 

Kind :     Westinghouse. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Janney  platform  and  coupler. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Dripps  & 

Winslow's  patent  stoves. 
Means  of  lighting  same :     All  cars  are  lighted  with  300°  flre  test  mineral  sperm  oil. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 30  miles  per  hour. 

Mail  and  accommodation,  "  20  " 

Freight  trains,  "  12  " 
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EMPLOYES. 

Superintendents 1 

Telegraph  operators 42 

Engineers 43 

Baggagemen 27 

Laborers 108 


Clerks  

Ti'ain  dispatchers.. 

Firemen  

Wi 


( ipers.. 


30 

8 

43 

13 

Mechanics  83 

Conductors 36 

Brakemen 93 

Station  agents  47 

Section  men 268 

Other  employes 167 

Total  number  employed  by  company  in  operating  line 994 

Proportion  for  Ohio 820 


EXPRESS   AND   TBANSPOKTATION   COMPANIES. 

Express  companies  run  on  this  road  :     American  and  Adams. 

Terms  ;  The  American  Express  Company  pays  us,  between  Columbus  and  Cincin- 
nati, $50  per  day  ;  between  Dayton  and  Richmond,  $4,773  per  day  ;  between  Day- 
ton and  Xenia,  13J  cents  per  100  lbs.,  and  messenger  fares  $1  per  day;  between 
Springfield  and  Xenia,  20  cents  per  100  lbs.  The  Adams  Express  Company  pays  us, 
between  Columbus  and  Cincinnati,  40  per  cent,  of  gross  receipts — excepting  oyster 
business — and  70  per  cent,  of  gross  receipts  from  o)'ster  traffic. 

Special  freight  and  transportation  lines :  The  through  freight  cars  of  the  Penn- 
sylvania Route,  now  owned  by  the  Pennsylvania  Company,  under  the  names  of 
Union  Line"andjNational  Line,  carrying  the  through  freight  traffic  at  current  rates, 
and  are  paid  a  commission  for  obtaining  and  doing  the  business. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  ETC. 


Equipraenl  and  superstructure. 

Average 
life  in 
years. 

Equipment  and  superstructure. 

Average 
life  in 
years. 

12 
12 
12 
12 
14 
10 
8 
8 
7 

Locomotives  ■ 

r  Wooden 

12 

Box 

Coal 

. 

Flat 
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RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.       Lowest.         Average. 
Fare   charged   per    mile — For    distances    less    than 

Smiles 04  Gs.      OSCte.] 

For  distances  over  8  miles — First  class 03  02        I 

Second   class 02  01        1-2.21B  C«s. 

Emigrant 02  01        ! 

Excursion 02  01       J 

Acount  charged  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on  your 
road  :  For  seat,  50  cents  ;  berth  52  ;  section,  f4 ;  state  room,  $4.  These  vary- 
according  to  distance. 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

First  class 0088 

Second   class  0088 

Third    class 0075 

Fourth   class 0075 

Fifth  class 0063 

Special    class 0038 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 1760 

Second  class 1760 

Third  class 1500 

Fourth   class 1500 

Fifth  class 1260 

Special    class : 0760 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 0520 

Second  class 0520 

Third  class 0460 

Fourth  class 0400 

Fifthclass 0400 

Special  class 0340 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 0500 

Carried  less  than  ten  miles 0500 

Pig  iron — Carried  ten  miles  or  more 0500 

Carried  less  than  ten  miles 0500 

Limestone — Carried  ten  miles  or  more 0500 

Carried  less  than  ten  miles 0500 

Iron  ore — Carried  ten  miles  or  more 0500 

Carried  less  than  ten  miles 0500 

Undressed  stone  or  lumber — 

Carried  ten  miles  or  more 0500 

Carried  less  than  ten  miles 0500 


.00251 
.0021  I 

■^'^^  1-  .00060 
.0015 

.0013  I 

.0010  J 

.06001 
.0600 

.0600     01201 
.0560 

.0560  I 

.0380  J 


.0500 1 
-.0420 
.0360 
.0300 
.0260 
.0200  J 


i- .01201 


.0158 
.0500 
.0220 
.0500 
.0180 
.0500 
.0180 
.0500 

.0180 
.0500 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length — feet. 

Wolf  Creek    No  74 

Kellogg  &M.Full  Truss 

Girder 

Full  Howe  Truss 

Girder 

154 

J' ear  Little  Post  No  93 

46 

Wood 

87 

Near  Mile  Post     "    47 

16 

Spring  St.Columbus,  0.,No.56 

155 

27 

J-    "      "      Freeport,  No.  19... 

a 

26ft.8in. 

u 

19 

Near  Mile  Post  48,  No.  23 

a 

19 

"   77,    "    41 

a 

70 

"            "   87     "    43  . 

a 

49ft,8in. 

"            "   89     "    44 

u 

22 

"            "   92,    "    45 

11 

30 

Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  845C.)  8  miles. 

Ballasting — Miles  of  main  track  ballasted  with  gravel,  30 ;  in  Ohio,  30. 

Rail  laid — Steel,  60  pounds  per  yard,  miles  of  track,  20.5 ;  in  Ohio,  20  5. 

Train  mileage — Passenger  602,951 

Freight 686,114 

Work 25,138 


Total 
Car  mileage 


1,314,203 


r 1,596,772 

Express  and  baggage 939,783 

Freight— loaded 7,225,578 

empty 1,816,971 

Caboose 359,496 

Construction  and  other 100,5.52 


Total 12,039,152 

Fuel  consumed— Wood,  1,405J  cords  ;  coal,  34,159  tons ;  total  cost,  $80,270.14 

Losses,  etc.,  paid — On  goods  and  baggage S2,956  15 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

to  passengers $1,822  00 

to  employes 2,094  69 

to  others 6,187  50 


Total  $10,104  09 

For  animals  killed  in  Ohio  : 

Horses,  8 $457  88 

Mules,   2 100  00 

Cattle,  3 52  00 

8,1 1  05 


Total $611  43 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons $5,000  00 
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TRANSPORTATION. 


Passengers — Number  carried,  local 811,041 

through 110,163 


*                            Total 921,204 

Average  number  carried  in  each  car  per  trip 14.12 

Average  number  of  miles  traveled  by  each 24.533 

Total  mileage,  or  number  carried  one  mile 22,600,391 

Average  amount  received  for  each 54.347c. 

Average  amount  per  mile  received  for  each 2.215c. 

Freight— Tons  carried— local 448,439 

through 378,010 


Total 826,449 

Average  tons  in  each  loaded  car  per  trip 9.15 

"                       "          mile ...  9.15 

Total  movement,  or  tons  carried  one  mile  66,099,911 

Average  amount  received  for  each  ton  96.022c. 

amount  per  mile  received  for  each  ton 1 .201c. 

cost  per  ton  freight  per  mile .930c. 

amount  received  for  each  ton  through  freight 94.826c. 

amount  received  for  each  ton  local  freight 97.031c. 

cost  each  ton  through  freight,   \  oqq 

"  local  "         ) 

Articles  transported :                                                                               Tons.  Per  cent. 

Coal 165.237  20. 

Stone,  lime,  sand,  etc 19,092  2.3 

Petroleum 10,010  1.2 

Ores 933  .1 

Pig  and  bloom  iron 11.832  1.4 

Manufactured  iron 34,813  4.2 

Lumber  and  other  forest  products 107,963  13.1 

Grain,  flour,  and  other  agricultural  products 153,369  18.6 

Live  stock 63,738  7.7 

Animal  products 25,341  3.1 

Manufactures,  including  agricultural  implements 176,739  21.4 

Merchandise 51,460  6.2 

Miscellaneous 5,921  .7 


Total  tonnage  yielding  revenue  826,449  100. 

Supplies  for  company's  use 37,594 
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EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 


KAKNINGS. 


Passenger  transportation — local $255,553  99 

through 245,092  16 


Total $600,646  15 

Freight  transportation — local $435,125  14 

through 358,450  79 


Total : 793,575  93 

Mail  service 52,728  69 

Express  service 44,045  14 

Other  sources 189,702  03 


Total  earnings  of  line  operated  included  in  this  report $1,580,697  94 


OPERATING    EXPENSES. 

Maintenance  of  way  and  structures $245,615  34 

Maintenance  of  cars 93,316  92 

Motive  power 262,307  37 

Conducting  transportation 377,512  07 

General  expenses : 

Taxes  in  Ohio $51,128  23 

Indiana 393  18 

Salaries 9,307  61 

Other  general  expenses  of  operating 38,878  20 

99,707  22 


Total  operating  expenses,  being  68.23  per  cent,  of  earnings $1,078,457  92 


Net  earnings  of  196.14  miles  operated $502,240  02 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc. : 

Rent  of  Little  Miami  R.  R.'and  leased  line  $682,618  04 

Interest  on  Gin.  Street  Connection  R.  R.  bonds 20,062  50 

702,680  54 

Deficit  to  lessee 200,440  62 

Per  mile  of  earnings $8,059  03;  proportion  for  Ohio  (191.95  mi.)    $1,546,930  81 

operating  expenses 5,498  41;  "  "  "  1,055,419  80 


net  earnings $2,560  62;  "  "  "  $491,51101 
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SUMMARY  OF  ACCIDENTS. 

PERSONS  KILLED — CAUSES. 

Employes — Run  over  in  yards,  on  sidings,  or  in  switching 1 

Others — Getting  on  or  off  engine  or  train  in  motion 2 

Run  over  in  yards,  on  siding,  or  switching 2 

Ljdng,  walking,  falling,  or  being  on  track 1 

Catching  foot  in  frog  or  between  rails — run  over 1 

Total 


PBKSONS   INJURED — CAUSES. 

Passengers — Getting  on  or  off  engineer  train  in  motion 1 

Falling  or  thrown  from  engine  or  train  1 

Employes — Struck  by  bridge,  chute,  or  other  obstruction 2 

Coupling,  or  caught  between  cars  and  engine 16 

Falling  or  thrown  from  engine  or  train 1 

Run  over  while  inspecting  wheels 1 

Breaking  of  brake  rod,  chain  or  wheel  in  setting 1 

Others — Getting  on  or  off  engine  or  train  in  motion 1 

Driving  or  riding  across  track  2 

Falling  or  thrown  from  engine  or  train 1 

Run  over  in  yards,  on  siding  or  switching 5 

Total 32 


RECAPITULATION. 

Killed — Employes — from  misconduct  or  want  of  caution 2 

Others — stealing  rides 3 

trespassing,  on  track,  etc 2 

Total  killed  7 

Injured — Passengers — from  misconductor  want  of  caution 1 

Employes — from  causes  beyond  their  control  2 

misconductor  want  of  caution 19 

Others — at  stations  and  highway  crossings 3 

stealing  rides  4 

trespassing  on  track,  etc 3 

Total  injured .■ 32 
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No. 

Date. 

1880. 

1 
2 
3 
4 
5 
6 

Aug.    5 
14 
30 
Oct.      8 
Nov.  11 
Dec.     8 

1881. 

7 
8 

9 

Jan.   19 
22 

29 

Cause  of  accident. 


Effect  of  Accident. 


Spring  Valley.. 

Cincinnati 

S.  Charleston... 
Batavia  Juncti' 

Florence 

Old  Town 

Jacoby's 

Dayton 

Enon  Crossing, 


Construction 

Passenger 

Freight 

Pas.^eiiger 

Freight, 

Passengen..... 

Freight.....'.'.'.'.' 
Mixed 


Bad  brake 

Failure  to  obey  rules. 

Broken  switch  rod 

Failure  to  obey  rules. 

Breaking  in  two 

Engine  oft  track 

Broken  rail 

Disregarding  signals.. 
Broken  rail 


Engine  damaged. 

Three  cars  off  track. 
Two       ■'        " 
Killed  23  hogs. 
Baggage  car  damaged. 

Train  off  track. 
Three  cars  off  track. 
Train  off  track. 


SUMMARY  OF  TRAIN  ACCIDENTS. 


Number : 

Accidents  causing  derailment  of  trains.. 

Collisions — crossing 

Rear 


Total  accidents 9 

Causes  of  accidents  eflfecting  derailment  of  trains : 

Broken  rail 2 

Broken  switch  rod 1 

Other  causes 3 

Total 6 

Causes  of  Collisions : 

Failure  of  brakes 1 

Orders — absence  of,  mistake  in,  neglect  or  disobedience  to 2 

Total 3 


State  of  Pennxylvrinia,  County  of  AUeglteny,  ss  ; 

Thos.  D.JVIessler,  Third  Vice  President  of  the  Pittsburgh,  Cincinnati  and  St. 
Louis  Railway  Company,  Lessee  of  the  Little  Miami  Railroad,  being  duly  sworn, 
deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the 
proper  officers  and  agents  of  this  company,  and  having  carefully  examined  the 
same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and 
affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  Thos.  D.  Messlbr, 

Third  Vice  President. 

[seal  of  r.  r.] 

Subscribed  and  sworn  to  before  me,  this  10th  day  of  September,  A.  D.  1881. 
[seal]  Frank  Semple, 

Notary  Public. 


MAHONIisG  COAL  RAILROAD  COMPANY. 

Name  of  road  :     The  Mahonin2  Coal  Railroad. 

By  whom  owned:     The  Mahoning  Coal  Railroad  Company. 

By  whom  operated  :     The  Lake  Shore  &  Michigan  Southern  Railway  Company. 

By  what  authority :     Lease. 

Name  of  person  making  this  report:  L.  C.  Higgins,  Secretary  and  Treasurer, 
Mahoning  Coal  Railroad  Company. 

General  office  at  Cleveland,  Ohio. 

Principal  oflBce  in  Ohio  at  Cleveland,  Ohio. 

Address  correspondence  relating  to  this  report  to  L.  C.  Higgins,  Secretary  and 
Treasurer,  at  Cleveland,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

February  25,  1871,  the  Mahoning  Coal  Railroad  Companj^  was 
incorporated  under  the  law  of  Ohio  of  May  1,  1852,  to  construct  a  railroad 
from  the  city  of  Youngstown,  Ohio,  to  the  township  of  Brookfield,  Trum- 
bull county,  Ohio. 

December  9,  1871,  an  additional  certificate  was  filed  extending  the 
road  from  Brookfield  to  Andover,  Ashtabula  county,  Ohio,  there  to  con- 
nect with  the  Ashtabula  Branch  of  the  L.  S.  &  M.  S.  R'y. 

August  14,  1872,  a  certificate  was  filed  under  the  law  of  April  27, 
1872,  to  con.?truct  two  branches — one  to  extend  from  Youngstown  to  the 
village  of  Struthers,  in  Poland  township,  Mahoning  county,  Ohio,  a  dis- 
tance of  about  three  miles ;  the  other  to  extend  from  Youngstown  to 
the  "Foster  Farm"  in  Youngstown  township,  a  distance  of  about  three 
miles. 

July  17,  1873,  a  certificate  was  filed  to  construct  two  branches — one 
known  as  the  Vienna  Branch,  from  the  main  line  at  Tyrrell  Hill,  in  a 
south-westerly  direction,  to  a  point  on  the  township  line  between 
Vienna  &  Liberty  townships,  Ohio,  a  distance  of  about  six  miles;  the 
other  known  as  the  Hubbard  Branch,  from  the  main  line  at  Coalburg, 
in  the  direction  of  Sharon,  Pa.,  to  the  Pennsylvania  and  Ohio  State  Line, 
a  distance  of  abotit  seven  miles. 

The  main  line  from  Youngstown  to  Andover,  thirty-eight  miles,  was 
opened  for  business  August  1.  1873;  2-^%  miles  of  the  Vienna  Branch, 
from  Tyrrell  Hill,  was  completed  in  November,  1873,  thence  extended 
1/q  miles  to  the  Holliday  Coal  Mine  September,  1875. 

One  mile  of  the  Hubbard  Branch,  from  Coalburg  to  the  Bennett 
Coal  Company's  mines,  was  completed  in  November,  1873. 
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May  1,  1873,  the  entire  road  was  leased  to  the  L.  S.  &  M.  S.  R'y  Co., 
for  twenty-five  years,  at  a  rental  of  forty  per  cent,  of  the  gross  earnings. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Daniel  P.  Eells 
L.  C.  HiggiDs... 
Daniel  P.  Eells 
Amasa  Stone... 
H.  B.  Fayne.... 


Office. 


President 

Secretary  and  Treasurer. 

>^  Executive  Committee 


■{ 


Address. 


Cleveland,  0.. 


Salary. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Daniel  P.  Eells 

Cleveland,  0 

New  York,  N.'y. 

Willoughby,  0... 
Youngstown,  0.. 
Cleveland   0 

H.  B.  Payne  

CAPITAL  STOCK. 

Capital  stock  authorized  bylaw — Amount — common $1,500,000  00 

Number  ot  shares — common 30,000 

Par  value  of  each — common $50  00 

Capital  stock  authorized  by  vote  of  company— common 1,.500,000  00 

Amount  subscribed — common 1,373,000  00 

Total  paid  in  capital  stock — common 1,373,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (43y5  miles) 31,635  94 

Proportion  of  same  for  Ohio All 

Capital  stock  issued,  and  on  what  account,  as  follows  : 

For  subscriptions  paid  in  cash,  number  shares,  27,460;    amount  of  common 
$1,373,000. 

Stockholders,  residents  of  Ohio,  10. 
Amount  of  stock  held  by  them  June  30,  1881,  $645,700. 
Agents  authorized  to  transfer  stock :     Union  Trust  Co.,  New  York,  N.  Y. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  3,450. 

FUNDED  DEBT. 

Kind  of  bond  or  obligations,  first  mortgage  :  if  and  how  secured,  on  railroad ;  date 
of  issue,  January  1,  1872 ;  when  due,  January  1,  1902 ;  rate  of  'interest,  7  per 
cent.;  amount  of  authorized  issue,  $1,500,000;  amount  actually  issued,  $1,486,000. 

Average  amount  per  mile  of  single  main  track  (43.4  miles) $34,239  63 

Proportion  of  same  for  Ohio,  all. 
68        R.  R.C. 
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OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate S2,230  05 

All  other  debts,  current  credit  balances,  etc 322,049  50 

Total  unfunded  debt 324,279  55 

Cash  securities,  debit  balances,  etc,,  available  to  payment  345  85 

Net  unfunded  debt $323,933  70 

Average  amount  per  mile  of  single  main  track 7,463  91 

Proportion  of  same  for  Ohio,  all. 

Increase  since  June  30,  1880 15,919  95 

Total  net  debt  liabilities  1,809,933  70 

Average  amount  per  mile  of  single  main  track 41,703  54 

Proportion  of  same  for  Ohio,  all. 

Total  of  paid  in  stock  and  debt 3,182,933  70 

Total-average  amount  per  mile 73,339  48 

Proportion  of  same  for  Ohio,  all. 


COST  OF  ROAD  EQUIPMENT,  ETC. 

Total  expenditures  for  construction  ; $2,766,116  49 

Total  expended  for  construction  and  purchase 2,766,116  49 

Average  cost  per  mile  of  road  constructed  (single  main  track,  43.4  mi.)         63,735  40 
Average  cost  per  mile  of  road  owned  by  company,  same. 
Proportion  of  same  for  Ohio,  all. 

Equipment  furnished  by  L.  S.  &  M.  S.  R'y  Company  under  lease.    None  owned 
by  this  company. 


CHARACTERISTICS,  ETC. 

LINE    IN   OPERATION. 

Length.  In  Ohio- 
Single  main  track,  Andover  to  Youngstown 38.31  38.31 

Tyrrell  Hill  to  Vienna 2.68  2.68 

Vienna  to  Holliday  Bank 1.42  1.42 

Coalburg  to  New  York,  Ohio 0.99  0.99 

Total  single  maiu  track 43.40  43.40 

Aggregate  of  sidings  and  other  tracks 8.52  8.52 

Total  length  laid  with  rail  computed  as  single  track 51.92  51.92 

Laid  -with  steel  rail 9.96  9.96 
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County. 

I 

"3 

i 
1 

a 

"is 
1 

7.85 

27.56 

2.90 

1.64 
3.85 
3.03 

9  49 

Trumbull 

5.09 

36  50 

5  93 

Total  .... 

38.31 

5.09 

8..52 

51  92 

GAUGE,   GRADE,   CUKVATURB,   RAILS,   ETC. 

Gauge 4  ft.  8J  in. 

Grade — Maximum,  per  mile 40  feet. 

Longest  maximum 8,000     " 

Aggregate  length  of  maximum 8,000    " 

Curvature — Shortest  radius 521.67    ' 

Aggregate  length  of  shortest  radius 350    " 

Aggregate  length  of  all  radii 6.77  miles. 

Aggregate  length  of  tangent  31.54      " 

Rail — Iron — On  road,  includes  sidings  and  branches 41.96     " 

Average  weight  per  yard 60  lbs. 

Steel — On  road,  includes  sidings 9.96  miles. 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile.... 2,800 

Number  laid  during  the  year  ...: 17,236 

Ballasted — On  wliole  line,  all  ballasted. 
With  gravel  and  cinders. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  1;  greatest  age,  8  years;  length 100  feet. 

Iron,  1 ;  greatest  age,  8  months;  length 32  feet. 

Total 132  feet. 

Trestles — 3;  greatest  age,  8  years;  greatest  height,  31  feet;  greatest  length,  724; 
aggregate  length,  1,216. 

Length  of  shortest  span  of  truss,  90  ft. ;  of  longest,  90  feet ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  12  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  6  inches ; 
length  of  ties,  8  to  12  feet. 

Number  of  track  stringers,  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?     Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?     Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
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ANNUAL     EEPOBT. 


Fencing — Average  and  aggregate  cost. 

Whole  line. 

In  Ohio. 

76 

73.87 
2.13 

0.31 

76 

Kind  of  fencing,  as  follows : 

73.87 

213 

Length  of  road   unfenced,  and  the  reaso-^   therefor :     At 

0.31 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

N.  Y.,  P.  and  Ohio  R.  E.  at  Youngstown  and  Latimer. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  4L 

Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  3. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated 38 ;  in  Ohio,  all. 

STATIONS. 

Passenger  and  freight,  in  Ohio 6 

Number  with  telegraph  communication,  in  Ohio 6 

AVERAGE   LIFE   OF   LOCOMOTIVES,    CARS,    RAILS,   TIES,    BRIDGES,  Etc. 

EQUIPMENT   AND   SDPBRSTR0CTURB. 

Ties^Oak — Average  life  in  years '. 9 

Bridges — Wooden,  if  properly  covered — Average  life  in  years 25 

Trestles,  about — Average  life  in  years 9 

Piling,  about — Average  life  in  years 12 

Fence  posts — Average  life  in  years ; 9 


DOINGS  OF  THE  YEAR   ENDING  JUNE  80th. 

Bridges  built  in  Ohio,  as  follows  : 

Location,  Little  Yankee  Creek ;  construction,  plate  girder ;  material,  iron ;  length, 
32  feet. 

Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  65c.),  2.63. 
Ballasting — Miles  of  main  track  ballasted,  9.21 ;  in  Ohio,  9.21. 
Rail  laid — Steel,  60  lbs.  per  yard — miles  of  track,  9.56;  in  Ohio,  9.56. 

All  renewals  by  L.  S.  &  M.  S.  R'y  under  lease.    No  expenditure  by  Mahoning 
Coal  R.  R.  Co. 
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OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   THAN    EARNINGS. 

Increase  of  floating  debt— $13,374  00 

Rental  of  road 88,715  98 

Interest  on  deposits 421  94 

Settlement  of  old  construction  account 313  29 

»102,826  21 

PAYMENTS   OTHER   THAN    OPERATING   EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net)    $104,020  00 

General  office  expense 1,351  16 

$105,371  16 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 


LIABILITIES. 

Capital  stock $1,373,000  00 

First  mortgage  bonds 1,486,000  00 

Floating  debt 324,279  55 

$3,183,279  56 

ASSETS. 

Railroad $2,766,116  49 

Cash 345  85 

Profit  and  loss— to  balance 416,817  21 

$3,183,279  55 


Stale  of  Ohio,  County  of  Cuyahoga,  ss. : 

L.  C.  Higgins,  Sec'y  and  Treas.  of  the  Mahoning  Coal  Railroad  Co.  accounts,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  exam- 
ined the  same,  declares  them  to  be  a  true,  full  and  correct  statement  of  the  condition 
and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  L.  C.  Higgins, 

[seal  of  r.  e.]  Sec'y  and  Treas.  M.  C.  R.  R. 

Subscribed  and  sworn  to  before  me,  this  24th  day  of  August,  A.  D.  1881. 

Nicholas  Bartlett, 
[seal.]  Notary  Public. 


RECEIVER  MARIETTA  AND  CINCINNATI  RAILROAD. 


Name  of  road :     Marietta  and  Cincinnati  Railroad. 

By  whom  owned  :     Marietta  and  Cincinnati  Railroad  Company,  as  reorganized. 
By  whom  operated:     John  King,  Jr.,  and  Receiver. 
By  what  authority :     Order  of  Ross  County  Court  of  Common  Pleas. 
Name  of  person  making  this  report :     John  King,  Jr.,  Receiver. 
General  office  at  Cincinnati,  Ohio. 
Principal  office  in  Ohio  at  Cincinnati,  Ohio. 

Address  correspondence  relating  to  this  report  to  Charles  F.  Low,  Auditor,  at 
Cincinnati,  O. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

John  Waddle 

President  M.  &  C.  R.  R 

$5,000 

Secretary  M.  &  C.  K.  R 

Auditor  for  Receiver 

Cashier  for  Receiver 

Gen'l  Supt.  for  Receiver... 
Chief  Eng'r  for  Receiver... 
Gen'l  Pass.  Agt.  for  Reov'r 
Gen'l  Frt.  Agt.  for  Recv'r 

Chas.  F.  Low 

2,500 

1,800 

5,000 

John  Waddle 

2,500 

Thos.  P.  Barry 

2,500 

3,600 

22,900 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

John  Waddle 

Chillicothe,  0... 
Baltimore,  Md... 

Cincinnati,  0 

Cincinnati,  0. 

W.T.  McCHntick 

Chillicothe,  0. 

Henry  C.  Smith 

Wm   Waddle 

Marietta,  0. 

W.  W.  Scarborough 

Theo  Cook 

W.  W.  Peabody 

R  M  Bishop           

MARIETTA    AND    CINCINNATI    RAILROAD. 
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CHARACTERISTICS,  Etc. 


LINE   IN   OPERATION. 

Length. 

Single  main  track,  C.  &  B.  Junction  to  Main  Line  Junction 156.80 

Main  Line  Junction  to  Scott's  Landing 3L20 

Belpre  to  Marietta 11.10 

Portsmouth  to  Hamden .'55.40 

Blanchester  to  Hillsboro 21.40 

Total  single  main  track 275.90 

Double  track,  C.  &  B.  Junction  to  Norwood 3.40 

Aggregate  of  sidings  and  other  tracks 48.30 

Total  length  laid  with  rail  computed  as  single  track 327.60 

Laid  with  steel  rail 141.70 

Length  in  Ohio,  distributed  as  follows : 


n  Ohio. 
All. 


County. 


Hamilton 

Clermont 

Warren 

Clinton 

Highland . .   . 

Ross 

Jackson 

Vinton 

Lawrence 

Scioto ..'. 

Athens. 

Washington  . 

Totals.... 
Steel  rail 


Main  track. 


17.70 

5,00 

9.70 

1780 

17.70 

3810 

8.90 

25.60 


16.30 


156.80 
141.70 


Branches. 


11.10 
10.30 


29.50 
90 
1.60 
23.40 
10.30 
32. 


119.10 


Double 
track. 


Sidings,etc. 


3.40 
3.40 


3.30 

.80 

1.70 

4.20 

3.3(T 

11.40 

6.30 

5.90 

.10 

2.00 

8.70 

60 


48.30 


Total. 


24.40 
5.80 
11.40 
33.10 
31.30 
49.50 
44.70 
32.40 
1.70 
25  40 
35.30 
32  60 


327.60 


LINE   OPERATED   UNDER   LEASE — EMBRACED   IN    THIS   REPORT. 


Length. 

Cincinnati  and  Baltimore 5.8 

Baltimore  Short  Line 30.3 

Total  single  track 36.1 

Double  track 5.8 

Sidings  and  other  tracks,  8.8,  6.7 1.5.3 

Total  57.2 


In  Ohi( 
All. 


All. 


All. 
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GAUGE,    GRADE,    RAILS,   ETC. 

Gauge 4.7  feet. 

Grade — Maximum,  per  mile 52.8    " 

Longest  maximum 186    " 

Curvature — Shortest  radius 637    " 

Aggregate  length  of  shortest  radius 800    " 

Rail — Iron — Average  weight  per  yard 62  lbs. 

Steel — On  load 141.7  miles. 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile 2,640 

Number  laid  during  the  year 166,600 

Ballasted— On  whole  line All. 

In  Ohio All. 

With  gravel,  stone  and  cinders. 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges — Wood 114;  greatest  age...   19  years;  aggregate  length...  6,721  ft. 

Iron 11;  '        ...  11  years;  "  ...  1,685   " 

Stone  arch,  22 ;  ...  "  440   " 

Total 8,846  ft. 

Trestles — 263  ;  greatest  age,  14  years ;  greatest  height,  90  ft. ;  aggregate  length,  31,705 
feet. 
Length  of  shortest  span  of  truss,  25  feet ;  of  longest,  35 ;  greatest  length 

'  of  beams  between  points  of  support,  if  not  trussed,  12  ft. 
Greatest  space  between  cross   ties  upon  bridges  and  trestles,  8  inches ; 

length  of  ties,  9  feet. 
Number  of  track  stringers,  2  and  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

Tunnels — Stone 6;  aggregate  length 3,705i  feet. 

Wood 2;  "  "      1,209      " 

Total  4,914ift. 

FENCING — AVERAGE   AND   AGGREGATE   COST. 

Length.  In  Ohio. 

Number  miles  fencing,  computed  as  single  line 348.18        All. 

Average  cost  of  same  per  yard 191.4 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Cincinnati,  Hamilton  and  Dayton  Railroad  at  Cincinnati. 
Cincinnati  Northern  Railway  at  Norwood. 
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Toledo,  Delphos  and  Burlington  Railway  at  Musselnian's. 

Scioto  Valley  Railway  at  Chilicothe. 

Ohio  and  West  Virginia  Railroad  at  McArthur. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State, 
and  where  ? 

Ohio  Southern  Railway,  at  Greenfield. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  unknown. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  10. 
Number  of  crossings  of  highways  over  railroad,  18. 

"  "  "  under  railroad,  26. 

Number  of  highway  bridges  18  feet  above  track,  18. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated — all  in  Ohio 825 

Miles  of  same  owned  by  railroad  company — all  in  Ohio 607 


and  freight 84;  in  Ohio,   All. 

Number  with  telegraph  communication  46;        "  " 

Number  of  same  operated  by  railroad  company 46;        "  " 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company?    Yes. 

ROLLING    STOCK. 


Average  weight,  lbs 100,000 

"     31,500 

"     36,700 

"      18,000 


Locomotives 63 

Express  and  baggage  cars 14 

Passenger  cars 36 

Freight  cars 1,206 

Number  of  locomotives  equipped  with  train  brakes,  19. 

Kind  of  brake :     Loughridge  Air  brake. 

Number  of  cars  equipped  with  train  brakes,  49. 

Kind  :     Loughridge  Air  brake. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Wooden  bridge. 
State  methods  of    heating  cars  used  for  the  transportation  of  passengers :     Wood 

stoves  and  Baker  heaters. 
Means  of  lighting  same :     Candles. 

SPEED    OF    TRAINS. 

Express  passenger,  average  rate,  including  stops 30  miles  per  hour. 

Mail  and  accommodation,  24  " 

Freight  trains,  13  " 
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EMPLOYES. 

Superintendents 1 

Telegraph  operators 65 

Engineers 67 

Baggagemen  21 

Flagmen,  switcli-tenders  and  watchmen 72 

Laborers 130 

Clerks 89 

Train  dispatchers 8 

Firemen  68 

Wipers 26 

Mechanics 348 

Conductors 75 

Brakemen 146 

Station  agents 78 

Section  men  514 

Other  employes 147 

Total  number  employed  by  Company  in  operating  line 1,855 

Proportion  for  Ohio All. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


Locomotives  . 


("Passenger  . 

(.Freight 

Passenger  . 


Stock.. 
Coal... 

[Flat  ... 


Average 
life  in 
years. 


Equipment  and  superstructure. 


Telegraph  poles.. 


f  Wooden . 
I 
A  Trestles... 

[Piling  .... 

fCedar 

lother  .... 


Average 
life  in 
years. 


RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.  Lowest. 

Fare  charged  per  mile — 

For  distances  less  than  8  miles 3  Cts.  3  Cls. 

For  distances  over  8  miles — First  class 3  3 

Second  class 2  2 

Emigrant li  li 

'.      Excursion IJ  IJ 

Amount  charged,  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on  your 
road  :     For  seat,  $1.00  ;  berth,  $3.00 ;  section,  $4.00  ;  state  room,  $4.00. 
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PRBIGHT. 

Rate  per  100  lbs.  per  mile  when  freight  weighs  less  than  a  ton  : 

First,  second,  third,  fourth,  fifth  and  special  class,  no  separate  tariflf. 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 20  Cts.  9.33  tts. 

Second  class 16  8. 

Third  class 14  7.33 

Fourth  class 12  6.66 

Fifth  class 10  6. 

Special  class 7  3.33 

Rate  per  ton  per  mile  on  freight  carried  more  than  30.  miles : 

First  class 9.67  0(8.  3.90  Cis. 

Second  class ^ 8.38  3.41 

Third  class 7.74  2.97 

Fourth  class 7.09  2.43 

Fifth  class  645  1.70 

Special  class 3.87  1.12 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more  1.27  Cts.  0.75  Cts. 

Carried  less  than  ten  miles 16.66  5.55 

Pig  iron — Carried  ten  miles  or  more 5.  0.72 

Carried  less  than  ten  miles  14.69  4.89 

Limestone — Carried  ten  miles  or  more 5.  1.12 

Carried  less  than  ten  miles 16.66  5.55 

Iron  ore — Carried  ten  miles  or  more .5.  1.12 

Carried  less  than  ten  miles 16.66  5.55 

Undressed  stone  or  lumber — Carried  ten  miles  or  more..  5.35  0.97 

Carried  less  than  ten  miles  23.33  7.77 
Rate  per  100  pounds  for  loading : 

First,  second,  third  and  fourth  class,  no  separate  charge ;  fifth  and  special  class, 
shippers  to  load. 
Rate  per  100  pounds  for  unloading  : 

First,  second,  third  and  fourth  class,  no  separate  charge  ;  fifth  and  special  class, 
consignee  to  unload. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length — feet. 

Wood... 

90 

86  J 
110 

Middle  Fork  Salt  Creek 

<i 

Middle  Fork  Salt  Creek 

II 

II 

110 

"     
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Hail  laid — Steel,  60  Lbs.  per  yard — miles  of  track 52.7;  in  Ohio,  All 

Train  mileage — Passenger 795,200 

Freight 1,592,900 

Mixed 314,400 

Construction 51,000 


Total 2,753,500 

Car  mileage — Passenger 1,962,442 

Express  and  baggage 865,400 

Freight— loaded 14,562,751 

empty 5,092,565 


Total 22,483,158 

Fuel  consumed— Wood,  932  cords ;  coal,  84,808  tons ;  total  cost $136,951  00 

,  etc.,  paid — On  goods  and  baggage 13,540  39 

For  injuries  in  Ohio,  fatal  and  non-fatal: 

to  passengers $800  00 

to  employes 5,234  35 

to  others 784  85 


Total $6,819  30 

For  animals  killed  in  Ohio : 

Horses,  18 $796  34 

Mule,  1 ■  37  50 

Cattle,  50 789  41 

Sheep,  13 30  00 

Hogs,  36 115  00 


Total 1,768  26 

TRANSPORTATION. 

-Number  carried,  local 695,731 

through 47,519 

Total 743,250 

Freight — Tons  carried,  local 600,.595 

through  531,552 


Total 1,132,147 

Articles  transported —  Tons.  Per  cent. 

Coal 119,234  10.53 

Stone,  lime,  sand,  etc 7,172  0.63 

Petroleum '. 14,412  1.27 

Ores 40,680  3.59 

Pig  and  bloom  iron 62,877  5.56 
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Manufactured  iron 11,845  1.04 

Lumber  !\nd  other  forest  products 20,429  1.80 

Grain,  fljur,  and  other  agricultural  products 530,317  46.86 

Live  stocl< , 48,969  4.33 

Animal  products 20,776  1.83 

Manufactures,  including  agricultural  implements  26,045  2.30 

Merchandise 92,075  8.14 

Miscellaneous 137,316  12.13 

Total  tonnage  yielding  revenue 1,132,147  100 

EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30 

EARNINGS. 

Passenger  transportation — local $307,331  25 

through 1.52,390  68 


Total $459,721  93 

Freight  transportation— local $733,821  27 

through 775,128  01 


Total $1,.508,949  28 

Mail  service 62,391  82 

Express  service 76,293  28 

Other  sources 13,047  93 


Total  earnings  of  line  operated  included  in  this  report $2,120,404  24 


OPERATING    KXPENSBS. 

Maintenance  of  way  and  structures $686,592  18 

Maintenance  of  cars 134,063  59 

Motive  power 409,589  03 

Conducting  transportation 500,765  52 

"  telegraph 37,202  07 

General  expenses : 

Taxes  in  Ohio  $58,711  26 

Salaries 44,899  91 

Other  general  expenses  of  operating 46,109  81 

$149,720  98 

Total  operating  expenses,  being  90.4  per  cent  of  earnings $1,917,933  37 

Net  earnings  of  280.08  miles  operated 202,470  87 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc. 

Cincinnati  and  Baltimore  Railway $101,633  53 

Baltimore  Short  Line  Railway 152,476  00 
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Portsmouth  Branch 21,000  00 

O.  C.  &  L.  track 5,000  00 

Real  estate,  depot,  etc 11,110  38 

$291,219  91 

Deficit $88,749  04 

Per  mile  of  earnings $7,551  29 ;  Proport'n forO.  (280.8 miles)  All. 

operating  expenses..    6,830  24;        "  '"         " 

net  earnings 72105;        "  "         " 

deficit 316  05; 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Pay-roll,  month  of  June $75,427  99 

Acceptances — account  of  supplies 123,514  96 

Accounts  payable  for  material  and  supplies 174,323  84 

Balance  due  account  stock-yards  Conner  track 11,222  92 

"        "  "        rentals  leased  lines 76,723  00 


other  railroads j      ga^  ggg  39 

traflic  accounts J 


$682,498  00 


Advanced  to  creditors  M.  &  C.  Railroad $111,702  33 

"          "    first  mortgage  bondholders  M.  &  C.  Railroad...  123,119  50 

Uncollected  revenue 31,944  27 

Cash  in  banks 22,412  44 

Material  and  supplies  on  hand 92,000  64 

Due  from  U.  S.  P.  O.  Department 16,302  85 

"         railroads,  traffic  accounts 46,178  11 

"         miscellaneous  accounts 19,658  45 

Improvements  and  betterments 92,035  34 

Profit  and  loss,  to  date 127,144  07 


1682,498  00 
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Persons  killed— Causes. 

a 
(5 

a 
>, 

o  , 

ft 

a 
w 

O 

1 

2 

2 

1 

3 

2 
1 
1 

1 

2 

3 

"""4' 

2 

5 

1 

Totals                         

2 

8 

5 

15 

Persons  injured — Causes. 


Getting  on  or  off  engine  or  train  in  motion 

Driving  or  riding  across  track  

Struck  by  bridge,  chute,  or  other  obstruction.... 
Coupling,  or  caught  between  cars  anil  engine.... 

Falling  or  thrown  from  engine  or  train 

Falling  between  car.s 

Lying,  walking,  falling,  or  being  on  track 

Collisions 

Run  over  in  yards,  on  siding  or  switching 

Run  over,  catching  foot  in  frog  or  between  rails 
Engine  or  train  leaving  or  thrown  from  track.... 
Run  over  while  inspecting  wheels 


Totals . 


RECAPITULATION. 

Killed — Passengers — from  misconduct  or  want  of  caution. 

Employes — from  causes  beyond  their  control 

Others — trespassing,  on  track,  etc 


Total  killed  

Injured — Passengers — from  causes  beyond  their  control. 

misconduct  or  want  of  caution 

Employes — from  causes  beyond  tneir  control. 

misconduct  or  want  of  caution.... 

Others — 'trespassing  on  track,  etc 


Total  injured. 
69  R.R.C. 
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TRAIN  ACCIDENTS— ENTIRE  LINE. 
Return  of  accidents  to  trains  occurring  vnthin  tlie  year  ending  June  30,  1881. 


Date. 

Place. 

C.'.aricter 
of  train. 

Cause  of  accident. 

Effect  of  accident. 

July    5 

Cincinnati  yard- 
East  Monroe 

Switching. 
Ex.  freight 
Freight 

El.  freight 
Freight 

Stock  train 
Ex.  freight 

Freight 

Switcheng. 

Switching.. 

Freight 

Switching.. 

Ex.  freight 

Freight 

Switching. 
Freight.... 

Stock  train 
Passenger.. 

rreight.... 

Absence  of  signals 

i^ngine  and  one  car  damaged. 

17 

Rear  collision  —  running 

Engine  and  7  cars  damaged :  3  per- 
sons slightly  injured. 

Pilots  broken  and  one  freight  car 
damaged. 

Engine  and  nine  cars  damaged. 

Nine  cars  badly  damaged. 

Baker's  Junction 
Main  Line  June... 

19 

•22 

Broken  lail 

Rear  collision— signal  not 

Three  cars  destroyed ;   engine  and 
seven  c^rs  damaged. 

25 

Mistake  in  orders  —  rear 

Clinton  Valley 

Kngine  and  9  cars  slightly  damaged 
Engine  and  5  cars  slightly  damaged 

Aug.  S 

■Train  breaking  in  two 

Rear  collision — signal  not 

Engine  and  ten  cars  slightly  dam- 

Absence  of  signals  —  rear 

collision 

Trestle  giving  away 

Engine  and  two  ears  damaged. 

Sept.  11 
13 

Chlllicoths 

brakeman  slightly  injured. 
Engine  and  4cars  slightly  damaged. 
One  car  damaged. 

Fog  and  absence  of  i-ignals 

Hope  Furnace 

Symnie's 

C.,H.&D. creasing 

Cincinnati  yard.. 

Engine  and  5  cars  slightly  damaged. 

wrecked . 
•Six  cars  slightly  damaged. 

Engine  and  5  cars  slightly  damaged. 

9 

Absence  of  signals — back- 

11 

Train  breaking  in  two — 

Misplaced  switch 

Loose  rail          

Two  cars  slightly  damaged. 

slightly  injured. 
Engine  and  5  cars  slightly  damaged. 

21 

Cincinnati  yard.. 

Rear  collision— C'.C.C.&  I 

k9 

Crossing  collision  — P.,  C. 

Collision  —  mistake    in 

Little  Hocking... 

9 

Train  breaking  in  two  and 

damaged ;  2  killed  and  4  slightly- 
injured. 

aged. 

aged:  conductor  slightly  injured. 

Absence  of  orders  — rear 

8 

Rear   collision  —  snow  — 

Broken  rail 

Martinsville 

Cumminsville.... 

Richland  furnact 

ductor  and  brakeman  slightly  in- 
jured. 

Jan.   10 
29 

Collision— absence  of  sig- 
nals  

Train  breaking  in  two  and 

Both  engines  slightly,  damaged. 

Crossing  collision 

2d  section  breaking  in  two 
an»l  running  into  3d  sec 

Three  cars  slightly  damaged. 

liravel  bank 

No.  26  ran  int.)  yard  eng... 

slightly  damaged  ;  oue  passenger, 
leg  broken  ;  brakeman  slightly  in- 
jured. 
Both  slightly  damaged. 

in 

Leehbiirg 

Down  grade— frosty  track 
— rciir  collision 

Two  cars  destroyed  ;  one  damaged. 
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Date. 

Place. 

Character 
of  train. 

Cause  of  accident. 

Eflect  of  accident. 

Feb.   23 

Switching.. 
Freights.... 
Freight 

Absence  of  signals — cross- 

Two  cars  badly  damaged. 

Mar.    2 

Absence  of  signals  —  rear 

Two  cars  badly  damaged  :  engines 

17 

Collision— absence  of  sig- 

Blanchester 

ChiUicothe  .. 

Engines  67  and  82,  and  three  cars 

slightly  damaged. 
Engine  and  5  cars  badly  damaged  ; 

fireman    killed ;    engineer   and 

brakeman  slightly  injured. 
Engines  and  three  cars   slightly 

damaged. 
Engine    badly    damaged ;    3   cars 

slightly  damaged. 

May  26 

Run  over   horse  —  threw 

28 

Absence  of  orders  —  col- 

Rock  and  dirt  in  cut 

Slate  of  Ohio,  County  of  Hamilton,  ss.: 

John  King,  Jr ,  Receiver  of  the  Marietta  and  Cincinnati  Railroad  Company,  as 
reorganized,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement 
of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881 
to  the  best  of  his  knowledge  and  belief. 

(Signed)  John  King,  Jk. 

[seal  of  r.  r.]  Receiver. 

Subscribed  and  sworn  to  before  me  this  5th  day  of  September,  A.  D.  1881. 
[seal.]  WiLLLs  H.  Wiggins, 

Notary  Public  of  Humilion  County,  Ohio. 


MASSILLON  AND  CLEVELAND  RAILROAD  COMPANY. 


Name  of  road  :     Massillon  and  Cleveland  Railroad. 

By  whom  owned  :     Massillon  and  Cleveland  Railroad  Company. 

By  whom  operated  :     Pennsylvania  Railroad  Company. 

By  what  authority  :     Lease. 

Name  of  person  making  this  report :  F.  M.  Hutchinson,  Secretary  and  Treasurer 
Massillon  and  Cleveland  Railroad  Company.  . 

General  ofiSce  at  Pittsburgh,  Pa. 

Principal  oiEce  in  Ohio  at  Massillon. 

Address  correspondence  relating  to  this  report  to  F.  M.  Hutchinson,  Secretary 
at  Pittsburgh,  I'a. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Name.  . 

Office. 

Address. 

Salary. 

Thos.  D.  Messier 

Pittsburgh   Pa 

Secretary  and  Treasurer  ... 

DIRECTORS. 

Thomas  D.  Messier 
George  W.  Cass  .... 
J.  N.  McCullough... 
Wm.  Stewart 


Name. 


M.  A.  Ha*na 

J.  Irving  Brooks.. 
Lucien  L.  Gilbert. 


Residence. 


Salem,  0. 


CAPITAL  STOCK. 


CAPIT.-iL   STOCK    AUTHORIZED    BY    LAW. 

Amount— common $200,000  00 

Number  of  shares — common 4,000 

Par  value  of  each — common $50  00 

Increase  since  June  30,  1880 — common  250  00 

Amount  subscribed — common 196,450  00 

Total  paid  in  capital  stock — common 196,450  00 

Increase  since  June  30, 1880 — common 250  00 

Average  amount  paid  in  per  mile  of  single  main  track  {12.23  miles). 
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Proportion  of  same  for  Ohio — All. 

Capital  stock  issued— Number  shares,  3,929. 

Amount  of  common,  f  196,450,00. 
Stockholders,  residents  of  Ohio,  18. 

Amount  of  stock  held  by  them  June  30,  1881,  f66,400.00. 

Agents  authorized  to  transfer  stock  :    F.  M.  Hutchinson,  Secretary  and  Treasurer, 
196  Smithfield  Street,  Pittsburgh,  Pa. 

Number  of  shares  transferred  within  the  year  at  such  agencies  ;     853. 

FUNDED  DEBT. 

Kind  of  bond  or  obligations,  first  mortgage ;  date  of  issue,  January  1,  1870 ;  when 
due,  January  1,  1890 ;  rate  of  interest,  7  percent.;  amount  of  authorized  issue, 
$100,000;  amount  actually  issued,  $100,000. 

Average  amount  per  mile  of  single  main  track   (12.23  miles) $8,176  61 

Proportion  of  same  for  Ohio  (12.23  miles) 100,000  00 

Amount  in  hands  of  trustees  of  sinking  fund  for  redemption 14,957  82 

OTHER  INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $3,797  .50 

Total  unfunded  debt 3,797  .50 

Cash  securities,  debit  balances,  etc.,  available  to  payment...        22,881  11 

Net  surplus  $19,083  61 

Total  of  paid  in  stock  and  debt 296,4.50  00 

Total  average  amount  per  mile $24,239  57 

Proportion  of  same  for  Ohio;    All. 


COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTRUCTION   ACCOUNT. 

Total  expenditures  for  construction  to  July  1,  1881 $326,914  21 

Total  expended  for  construction $326,914  21 

Average  cost  per  mile  of  road  constructed  (single  main  track  12.23  mi.)  26,730  52 
Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

12.23  miles) 26,730  52 

Proportion  of  same  for  Ohio  (12.23  miles) 326,914  21 

CHARACTERISTICS,   Etc 

LINK    IN     OPERATION. 

Length.       In  Ohio. 
Single  main  track,  Massillon  to  Clinton 12.23  12.23 

Total  single  main  track 12.23  12.23 

Aggregate  of  sidings  and  other  tracks 2.07  2.07 

Total  length  laid  with  rail  computed  as  single  track 14.30  14.30 
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Length  in  Ohio,  distributed  as  follows  : 


County. 

Main  track. 

Sidings,  etc. 

1 

Total. 

Stark 

11.24 
.99 

1.62 
.45 

12  86 

1.44 

Totals 

12.23 

2.07 

14  30 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER  THAN   EARNINGS. 

Rent  of  railroad $20,000  00 

Income  on  investment 917  08 

i 

PAYMENTS   OTHER  THAN    OPERATING    EXPENSES   AND   RENTALS. 

Intereston  bonds $7,000  00 

Dividends,  rate  5  per  cent  on  general  stock 9,782  50 

Last  dividend  declared  on  general  stock.  May  1,  1881. 

Applied  to  purchase  of  stocks  and  bonds 3,375  00 

General  expenses *     698  33 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 


5,855  83 


LIABILITIES. 

Capital  stock $196,488  20 

Mortgage  bonds 100,000  00 

Coupons  outstanding 3,622  50 

United  States  treasury  department,  taxes 175  00 

Income  account 49,509  62 

ASSETS. 

Construction  account $326,914  21 

Investments 14,957  82 

Winslow,  Lanier  &  Co.,  to  pay  coupons 3,736  44 

Unpaid  stock  subscriptions 750  00 

Pennsylvania  Co.,  operating,  June  rent 1,666  66 

Cash  in  hand  of  treasurer 1,770  19 


$349,795  82 


$349,795  32 
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Stale  of  Pennsylvania,  County  of  Allegheny,  ss. : 

Thos.  D.  Messier,  President  of  the  Massillon  &  Cleveland  Railroad  Company,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  proper  officers  and  agents  of  this  company,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Thomas  D.  Mbssler,  President. 

[seal  of  r.  e.] 
Subscribed  and  sworn  to  before  me,  this  9th  day  of  September,  A.D.  1881. 
[seal.]  Frank  Semple, 

Notary  Public. 


PENNSYLVANIA     COMPANY    OPERATING     MASSILLON     AND 
CLEVELAND   RAILROAD. 


Name  of  road  :     Massillon  &  Cleveland  Railroad. 

By  whom  owned  :     Massillon  &  Cleveland  Railroad  Company. 

By  whom  operated  :    Pennsylvania  Company. 

By  what  authority:     Lease. 

Name  of  Company  making  this  report :  Pennsylvania  Company  operating  Mas 
sillon  &  Cleveland  Railroad. 

General  office  at  Pittsburgh,  Pa. 

Address  correspondence  relating  to  this  report  to  J.  P.  Farley,  Auditor,  Pitts- 
burgh, Pa. 


NAME,   TITLE,   AND   ADDRESS   OF    OFFICERS   OF   PENNSYLVANIA  COM- 
PANY  OPERATING   THIS  RAILROAD. 


Name. 


Office. 


Address. 


Geo.  B.  Roberts  .. 
J.  N.  McCuUough 

Wm.Thaw 

Thos.  D.  Messier 

Jno.  E.  Davidson 

S.  B.  Ligget; 

S.  W.  White  

Wm.  H.  Barnes  .. 
J.  P.  Farley ,. 

D.  W.  Caldwell.... 
Wm.  A.  Baldwin , 

J.  T.  Brooks 

F.  Slataper 

E.  A.  Ford 

Wm.  Stewart 

J.  N.  McCullough, 

Wm.Thaw 

Thos.  D.  Messier  , 

Jno.  P.  Green 

Wm.  H.  Barnes  .. 


President 

1st  Vice  President 

2nd  "  

3d  Vice  Pres't  and  Comp 
troller 

Ass't  Comptroller 

Secretary  

Ass't  Secretary  

Treasurer  

Auditor 

General  Manager 

Manager  

General  Superintendent... 

Chief  Engineer 

Gen'l  I'ass'ger  and  Ticket 
Agent 

General  Freight  Agent. 
1 

I 

|- Executive  Committee., 

I  I 

J  I 


Philadelphia 
Pittsburgh  ..., 


Philadelphia  , 
Pittsburgh  .... 


Philadelphia 
Pittsburgh  ... 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Geo.  B.  Roberts 

Philadelphia  ... 
Pittsburgh  

Philadelphia  ... 

Henry  M.  Phillips 

•T  N  buBarry 

Philadelphia. 

J  N  McCullough  

Wm.  Thaw 

John  Price  Wetherill... 

11 

Thos.  D.  Messier 

11 

Henry  M.  Houston 

11 

Wm   H  Barnes    

Pittsburgh. 
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LINE  IN  OPERATION. 

Length.  In  Ohio. 

Sin^e  main  track,  Massillon  Junction  to  Chippewa,  0 12.23  12.23 

Total  single  maintrack 12.23  12.23 

Aggregate  of  sidings  and  other  tracks 1.40  1.40 

Total  length  laid  with  rail  computed  as  single  track 13.63  13.63 

Length  in  Ohio,  distributed  as  follows : 


County. 

a 

1 

Stark 

11.239 
099 

0.951 
0  40 

12.190 

1.44 

Total  

12.23 

1.40 

13  63 

GAUGE,    GRADE,   CURVATURE,   KAILS,   ETC. 

Oauge 4  ft.  9  in. 

Grade — Maximum,  per  mile 21  feet. 

Longest  maximum 2,700    " 

Aggregate  length  of  maximum 2,700    " 

Curvature — Shortest  radius 1,146.28    " 

Aggregate  length  of  shortest  radius 1,300    " 

Aggregate  length  of  all  radii 6.54  miles. 

Aggregate  length  of  tangent 5.60    " 

Rail— Iron— On  road 13.63    " 

Average  weight  per  yard 56  lbs. 

Ties — Average  number  per  mile i 2,816 

Ballasted — On  whole  line 13.63  miles. 

In  Ohio 80    " 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Pile,  1 ;  greatest  age,  not  known ;  length,  304  feet. 
Trestles — 3;  greatest  length,  75  feet;  aggregate  length,  145  feet. 

Greatest  length  of  beams  between  points  of  support,  if  not  trussed,  14  feet. 

Greatest  space  between  cross  ties  upon   bridges  and  trestles,  6  inches  ; 
length  of  ties,  9  feet  6  inches. 

Number  of  track-stringers,  6  in  wooden  bridges. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 
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Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 

How  often  ?  Once  a  week  by  bridge  foreman  and  semi-annually  by  in- 
spectors. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING — AVERAGE   AND   AGGREGATE  COST. 

Whole  Line.      In  Ohio. 

Number  miles  fencing,  computed  as  single  line 20  20 

Kind  of  fencing,  as  follows  : 

Post  and  board 20  20 

Average  cost  of  fencing,  $6,400. 

Average  cost  of  same  per  rod,  $1.00. 

Length  of  road  unfenced,  and  the  reason  therefor  :     All  fenced. 

CROSSINGS. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection  (none  with- 
out protection),  6. 
Number  of  crossings  of  highways  over  railroad — no  highway  bri(iges. 


er  and  freight 2;  in  Ohio,  3 


ROLLING  STOCK. 


Average  weight 65,370  lbs. 

29,000    " 

41,000    " 

18,000    " 


Locomotives 2 

Express  and  baggage  c*s 1 

Passenger  cars 2 

Freight  cars 50 

Above  are  all  owned  by  P.,  F.  W.  &  C.  R'y. 

Terms  of  service : 
Locomotives,  average  cost  per  mile  run,  and  6  per  cent,  ou  value  of  same. 
Passenger,  baggage  and  express  cars,  1^  cents  per  mile  run. 
Freight  cars,  f  cent  per  mile  run. 

Number  of  locomotives  equipped  with  train  brakes:    1. 

Kind  of  brake :     Westinghouse  air  brake. 

Number  of  cars  equipped  with  train  brakes  :    3. 

Kind :     Westinghouse  air  brake. 

Number  of  passenger  cars  with  "Miller  Platform" :     None. 

Method  of   bridging  between  passenger   cars,  when  two   or  more   are  run  in 
trains:     By  close  connecting  platforms,  joined  together  with  Janney  car  couples. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     By 
Dripps  and  Speer  and  Bissell  safety  stoves. 

Means  of  lighting  same  :     By  candles  and  safety  oil  lamps. 
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SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation  20  " 

Freight  trains 15  " 

EMPLOYES.  ^ 

Superintendents - 1 

Engineers 2 

Baggagemen  1 

Firemen  2 

Conductors 2 

Brakemen 5 

Station  agents 2 

Section  men 8 

Total  number  employed  by  Company  in  operating  line 23 

Proportion  for  Ohio 23 


AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 

Average 
life  in 
years. 

Equipmeut  and  superstructure. 

Average 
life  in 
years. 

Locomotives 

16 
15 
12 
12 
10 
10 

8 

5 

12 

1 

6 

Cars 

Coal  .."1 

Flat...]       . 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  charged  per  mile ; 

Highest.  Lowest. 

For  distances  less  than  8  miles 4  Cts.  3  Cts. 

For  distances  over  8  miles — 1st  class 3  2 

2d  class 2  1 

Emigrant 2  1 

Excursion 2  1 
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Hate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

Highest.  Lowest.  Average. 

First  class 024  Cts.  .00577  Ctls.^ 

Second  class 024  .005  { 

Third  class 024  .005  |-  .00442  C(«. 

Fourth  class 020  .00462 

Fifth  class 016  .00385 

Hate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

First  class 48  .11539 

Second  class 48  .10000 

Third  c.ass 48  .10000 

Fourth  class 40  .09231 

Fifth  class 32  .07692         J 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles  (Road  less  than  30  miles 

long)  : 
Hate  per  ton  per  mile  for — 

Coal — Carried  10  miles  or  more 05  .04  ] 

Carried  less  than  10  miles 18  .0.555 

Pig  iron — Carried  10  miles  or  more  05  .05 

Carried  less  than  10  miles 20  .0555 

Limestone — Carried  ten  miles  or  more 05  .04 

Carried  less  than  ten  miles 18  .0555 

Iron  Ore — Carried  ten  miles  or  more 05  .0500 

Carried  less  than  ten  miles 18  .0555 

Undressed  stone  or  lumber — Carried  10  miles  or 

more 05  .04 

Carried  less  than  10 

miles 20  .0555  J 

Rate  per  100  lbs.  for  loading  and  unloading :  No  charge  made  for  loading  and  un- 
loading. 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 


Train  mileage — Passenger 7,262 

Freight 7,482 

Switching  freight 36 

Construction 210 

Total '. 14,990 

Car  mileage — Passenger 11,938 

Express  and  baggage  6,965 

Freight— loaded 17,182 

empty 13,788 

Caboose 4,848 

Total 54,721 

Fuel  consumed — Wood,  25  cords ;  coal,  210  tons.    Total  cost $362  50 
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TRANSPORTATION. 

Passengers — Number  carried,  local  5,432; 

Average  number  of  miles  traveled  by  each 8.7 

Total  mileage,  or  number  carried  one  mile 47,657 

Average  amount  received  for  each 26  1  cts. 

Average  amount  per  mile  received  for  each 2.9  cts. 

Freight— Tons  carried,  local 27,387 

Averse  tons  in  each  loaded  car  per  trip 5.43 

Average  tons  in  each  loaded  car  per  mile   5.43 

Total  movement,  or  tons  carried  one  mile 93,348 

Average  amount  received  for  each  ton 30.12  cts. 

Average  amount  per  mile  received  for  each  ton  08.838  cts. 

Average  cost  per  ton  freight  per  mile 06.344  cts. 

Average  amount  received  for  each  ton'local  freight 30.125  cts. 

Average  cost  each  ton  local  freight  01.344  cts> 

Articles  transported : 

Ton?.  Percent. 

Coal 15,097  55,13 

Coke 

Stone,  lime,  sand,  etc 

Petroleum 

Pig  and  bloom  iron 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 1,658 

Livestock 

Animal  products 

Manufactures,  including  agricultural  implements  

Merchandise  

Miscellaneous 

Total  tonnage  yielding  revenue 27,387  100 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th 

EARNINCiS. 

Passenger  transportation — local $1,418  62 

Freight  transportation , 8,2.50  37 

Mail  service 458  72 

Total  earnings  of  line  operated  included  in  this  report $10,127  71 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $2,217  33 

Maintenance  of  cars 485  00 

Motive  power  3,185  87 

Conducting  transportation  -. 3,910  91 


22 

.08 

9,600 

35.05 

6 

.02 

26 

.09 

22 

.08 

282 

.03 

1,658 

.06 

66 

.24 

10 

.04 

220 

.80 

270 

.99 

108 

.39 
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General  expenses,  as  follows : 

Taxes  in  Ohio ; $791  41 

Salaries 3  85 

Other  general  expenses  of  operating 123  61 

918  87 


Total  operating  expenses,  being  106  per  cent,  of  earnings $10,717  98 

Net  loss  of  12.23  miles  operated 590  27 

Eentals  paid  for  use  of  road,  track,  depots,  equipment,  etc.  : 

Amount  paid  Mass.  &  Clev.  R.  K.  Co 20,000  00 

Net  loss  over  operating  expenses  and  rents  paid 20,590  27 

Per  mile  of  earnings $823  10;  Proport'n  for  O.  (12.23  miles)  10,127  71 

operating  expenses       876  37;          "                   "            "  10,717  98 

deficit 48  27;          "                   "            "  590  27 


State  of  Pennsylvania,  County  of  Allegheny,  ss. : 

Thos.  D.  Messier,  Third  Vice  President  of  the  Pennsylvania  Company  operat- 
ing the  Massillon  and  Cleveland  Railroad,  being  duly  sworn,  deposes  and  says  that 
he  caused  the  foregoing  statements  to  be  prepared  by  the  proper  officers  and  agents 
of  this  company,  and,  having  carefully  examined  the  same,  declares  them  to  be  a 
true,  full,  and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the 
thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  Thos.  T>.  Messler, 

[seal  of  k.  k.]  Third  Vice  President. 

Subscribed  and  sworn  to  before  me,  this  9th  day  of  September  A.  D.  1881. 

Frank  Semple, 
[seal.]  Notary  Public. 


NEWARK,  SOMERSET  .t  STRAITSVILLE  RAILROAD  COMPANY. 


Name  of  road  :     Newark,  Somerset  &  Straitsville  Railroad. 

By  whom  owned  :     Newark,  Somerset  &  Straitsville  Railroad  Company. 

By  whom  operated  :     Baltimore  &  Ohio  Railroad  Company. 

By  what  authority  :     Lease. 

Name  of  company  making  this  report :  Newark,  Somerset  and  Straitsville 
Railroad  Company. 

General  office  at  Newark,  Ohio. 

Principal  office  in  Ohio  at  Newark. 

Address  correspondence  relating  to  this  report  to  J.  Hope  Sutor,  Secretary  and 
Treasurer,  at  Zanesville,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
Given  in  full  in  jwevious  reports — nothing  new  to  add. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Secretary  and  Treasurer.. 

W.  T.  Thelin 

C.  K.  Lord 

General  Passenger  Agent.. 

General  Freight  Agent 

General  Ticket  Agent 

]                                             f 

(  Executive  Committee.  ■[ 

1                      [ 

» 

L.M.Cole 

11 

David   Lee 

T.  I.  Davis 

Newark  0.. 

C.  H.  Hudson 

Minneapolis,  Minn 

C.  H.  Kibler 

DIRECTORS. 


Wm.  Keyser.... 
Osman  Latrobe 
Robert  Garrett, 

David  Lee 

J.  C.  Larwell.... 
C.  H.  Hudson.. 


Residence. 


Baltimore,  Md..!  T.  I.  Davis 

..I  Wm.  Shields 

J  C.  H.  Kibler  

Zanesville, 0 '  Wm.  Franklin... 

Loudonville,  0..ji  W.  H.  Harrrison 
Min'polis,Minn.  I 


Residence. 


Newark,  0.. 
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CAPITAL  STOCK. 

CAPITAL   STOCK   AUTHORIZED   BY   LAW. 

Amount— common $800,000  00 

preferred 263,000  00 

Number  of  shares — common 16,000 

preferred 5,260 

Total 21,260 

Par  value  of  each — common $50  00 

preferred 50  00 

Increase  since  June  30,  1880— preferred 30,000  00 

Capital  stock  authorized  by  vote  of  Company — common..  $800,000  00 

preferred    263,000  00 


Amount  subscribed — common 795,400  00 

preferred 218,200  00 

Total  paid  in  capital  stock — common $795,400  00 

preferred 218,200  CO 


1,063,000  00 

1,013,600  00 

1,013,600  00 
Increase  since  June  30,  1880 — preferred 26.650  00 

Average  amount  paid  in  per  mile  of  single  main  track  (44  miles) 23,036  59 

Proportion  of  same  for  Ohio  (44miles) 23,036  59 

Capital  stock  issued — For  original  construction  and  for  construction  on  extension  of 
line  or  branches,  all.     Cannot  give  details. 

Stockholders,  residents  of  Ohio,  248. 

Amount  of  stock  held  by  them  June  30,  1881,  $96,150. 

Agents  authorized  to  transfer  stock  :     J.  Hope  Sntor,  Zanesville,  0. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  80. 

FUNDED  DEBT. 

Kind  of  bond  or  obligations,  1st  mortgage;  when  due,  November  1,  1889;  rate  of 
interest,  7<i'(; ;  amount  actually  issued,  $800,000.00. 

Average  amount  per  mile  of  single  main  track  (44  miles) $18,181  81 

Proportion  of  same  for  Ohio  (44  miles) All. 

OTHER   INDEBTEDNESS. 

Total  unfunded  debt $256,901  59 

Net  unfunded  debt $256,901  59 

Average  amount  per  mile  of  single  main  track $5,838  67 

Proportion  of  same  for  Ohio All. 

Decrease  since  June  30,  1880 982  13 

Total  net  debt  liabilities •. 1,056,901  59 

Average  amount  per  mile  of  single  main  track $24,020  49 

Proportion  of  same  for  Ohio    All. 

Total  of  paid  in  stock  and  debt 2,070,501  59 

Total  average  amount  per  mile  $47,056  85 

Proportion  of  same  for  Ohio All. 
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Construction  acconnt. 


Total  expend- 
itures to  July 
Ist,  1881. 


Right  of  way  and  fencing 

Civil  engineering 

Grading  and  masonry 

Bridges 

Timber  and  ties 

Superstructure 

Iron  rails,  chairs  and  spikes 

Passenger  and  freight  stations 

Engine  and  car  houses  

Machine  shops,  machinery  and  fixtures  . 

Other  buildings  and  fixtures 

Interest  and  discount 


Total  expenditures  for  construction 


Sfi5,300  00 
34,000  00 


701,646  76 

17,937  84 
70,676  31 


$1,777,250  00 


COST   OF   ROAD    .\ND   EQUIPMENT   OWNED   BY   COMPANY. 

Locomotives,  2 

First-class  passenger  cars,  1  

Freight,  construction  and  other  cars,  17 

Total  cost  of  railroad  equipment  owned  by  company 

Average  amount  per  mile  of  single  main  track  (44  miles) 

Total  for  road  and  equipment 

Total  average  amount  per  mile  (of  single  main  track  44  miles) 

Proportion  of  same  for  Ohio  (44  miles)  


$17,500  00 
2,900  00 
10,250  00 

$30,650  OO 

69,432  00 

1,807,900  00 

41,088  64 

AIL 


CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length. 
Single  main  track,  Newark,  O.,  to  Shawnee,  O 44  miles. 


Total  single  main  track 44  miles. 

Aggregate  of  sidings  and  other  tracks 5.82 


Total  length  laid  with  rail  computed  as  single  track...  49.82  miles. 
Length  in  Ohio,  distributed  as  follows : 


In  Ohio. 
44  miles. 


44  miles. 
5.82 

49.82  miles. 


County. 

Main  track. 

Sidings,  etc. 

Total. 

Licking  

Perry  

10..55 
33.45 

1.50 
4.32 

12.05 

37.77 

Totals 

44. 

5.82 

49.82 
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GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge •. 4  feet  8|  in. 

Grade — Maximum,  permile 90  feet. 

Longest  maximum , 2J  miles. 

Aggregate  length  of  maximum 5j      " 

Curvature — Shortest  radius 1146  feet. 

Aggregate  length  of  shortest  radius 6484    " 

Aggregate  length  of  all  radii 15  miles. 

Aggregiite  length  of  tangent 29     " 

Eail — Iron — On  road  44     " 

Weight  per  yard 54  &  62  lbs. 

Ties — Average  number  per  mile 3,000 

Number  laid  during  the  year 31,486 

Ballasted — On  whole  line 44  miles. 

In  Ohio 44     " 

With  stone,  26  miles  ;  gravel,  14  miles ;  cinder,  4  miles. 

BRIDGES,    TRESTLES,    ETC.,    IN    OHIO. 

Bridges — Wood — 14;   greatest  age,  10  years;  aggregate  length,  768  feet. 
Trestles — 6 ;  greatest  age,  10  years ;   greatest  height,  36  feet ;    greatest  length,  555 ; 
aggregate  length,  2,000  feet. 
Length  of  shortest  span  of  truss,  32  feet ;  of  longest,  121  feet ;  greatest 

length  of  beams  between  points  of  support,  if  not  trussed,  15  feet. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  10  inches ; 

length  of  ties,  9  feet. 
Number  of  track  stringers,  2  in  bridges  and  3  in  trestles  under  each  rail. 
Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Partially. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    "Yes. 
How  often  ?    Daily  by  trackmen  ;  monthly  by  superintendent  of  bridges. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
Tunnels— Wood— 1 ;  length,  1,100  feet. 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Stock  Sl,013,600  00 

Bonds 800,000  00 

Floating  debt 256,901  59 

Total $2,070,501  59 

ASSETS. 

Construction  account  $1,777,250  00 

Equipment 30,650  00 

Balance ■ 262,601  59 

Total $2,070,501  59 
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State  of  Ohio,  County  of  Mushingum,  ss.  : 

David  Lee,  President  of  the  Newark,  Somerset  and  Straitsville  Railroad  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  oflBcers  and  agents  of  this  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881, 
to  the  best  of  his  knowledge  and  belief. 

(Signed)  David  Lee, 

[seal  op  r.  e.]  President. 

Subs(^ribed  and  sworn  to  before  me,  this  15th  day  of  December,  A.  D.  1881. 

Frank  Durban, 
[.SEAX.]  Notary  Public  imthin  and  for  said  county. 


BALTIMORE    AND  OHIO  RILROAD  COMPANY  OPERATING 
NEWARK,  SOMERSET  AND  STRAITSVILLE  RAILROAD. 


Name  of  road :     Newark,  Somerset  and  Straitsville  Railroad. 
By  whom  owned  :     Newark,  Somerset  and  Straitsville  Railroad  Company. 
By  whom  operated  ;     Baltimore  and  Ohio  Railroad  Company. 
By  what  authority  :     Lease. 

Name  of  company  making  this  report : "  Baltimore  and  Ohio  Railroad  Company. 
General  office  at  Baltimore,  Md.  ^ 

Principal  office  in  Ohio  at  Newark,  Ohio. 

Address  correspondence   relating  to  this  report    to  J.  Hope   Sutor,  Secretary 
and  Treasurer,  at  Zanesville,  Ohio. 

CHARACTERISTICS,  ETC. 

LINE  IN  OPERATION. 

Length.  In  Ohio. 

Single  main  track — Newark,  Ohio,  to  Shawnee,  Ohio 44  mil^s     44  miles. 

Total  single  main  track 44  44 

Aggregate  of  sidings  and  other  tracks 5.82  5.82 

Total  length  laid  with  rail  computed  as  single  track 49.82  49.82 

Length  in  Ohio,  distributed  as  follows; 


County. 

Main  track. 

Sidings,  etc. 

Total. 

10.55 
33.45 

1.50 
4.32 

12.05. 

37.77 

c     y 

44.00 

5.82 

49.82 

GAUGE,   GRADE,    CDRVATUKE,    RAILS,   ETC. 

Gauge 4  feet  8f  in. 

Grade — Maximum,  per  mile 90  feet. 

Longest  maximum 2^  miles. 

Aggregate  length  of  maximum 5^      " 

Curvature— Shortest  radius 1146  feet. 

Aggregate  length  of  shortest  radius 6481     " 

Aggregate  length  of  all  radii 15  miles. 

Aggregate  length  of  tangent 29     " 
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Rail— Iron — On  road 44  miles. 

Average  weight  per  yard 54  and  62  lbs. 

Ties — Average  number  per  mile 3,000 

Number  laid  during  the  year 31,846 

Ballasted — On  wliole  line 44  miles. 

In  Ohio 44      " 

With  stone,  26  miles ;  gravel,  14  miles  ;  cinder,  4  miles. 

BRIDGES,   TRESTLES,   ETC.,    IN    OHIO. 

Bridges — Wood — 14;  greatest  age,  10  years;  aggregate  length,  768  ft. 

Trestles — 6 ;  greatest  age,  10  years ;  greatest  height,  36  feet ;  greatest  length,  565  ft. ; 

aggregate  length,  2,000  ft. 
Length  of  shortest  span  of   truss,  32  feet ;  of   longest,  121  feet ;  greatest  length  of 

beams  between  points  of  support,  if  not  trussed,  15  feet. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  10  inches ;  length  of 

ties,  9  feet. 
Number  of  track  stringers,  two  in  bridges  and  three  in  trestles  under  each  rail. 
Are  all  bridges  and  trestles  provided  with  guard  rails  ?    i  artially. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?    Daily  by  trackmen  ;  monthly  by  Superintendent  of  Bridges. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
Tunnels — Wood — 1 ;  aggregate  length,  1100  feet. 

FENCING — AVERAGE   AND    AGGREGATE   COST. 

Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  rod,  $1.00). 

Average  cost  of  same  per  road,  $1. 

Length  of  road  unfenced,  and  the  reason  therefor :  34.75 ;  landowners  have 
agreed  to  build  fences,  and  about  two  miles  of  the  distance  is  through  towns,  etc., 
where  fence  cannot  be  erected. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

Cincinnati  and  Muskingum  Valley  R.  R.  at  Junction  City. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  30. 

"  "  "         over  railroad,  2. 

Number  of  highway  bridges  18  feet  above  track  (36  feet),  1. 

"  "  "      less  than  18  feet  above  track  (17  feet  9  inches),  1. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated — all  in  Ohio 44 

Miles  of  same  owned  by  railroad  company — all  in  Ohio  44 
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STATIONS. 

Passenger  and  freight 13;  in  Ohio,  13 

Number  with  telegraph   communication 4;        "  4 

Number  of  same  operated  by  railroad  company 4;        "  4 

ROLLING  STOCK. 

Locomotives,  13  ;  average  weight,  122,033. 

All  rolling  stock  furnished  by  B.  &  O.  E.  R. 

Number  of  locomotives  equipped  with  train  brakes,  3. 

Kind  of  brake :     Loughridge  air  brake. 

Number  of  cars  equipped  with  train  brakes :  All  passenger,  baggage  and  mail  cars. 

Kind  :     Loughridge  air  brake. 

Number  of  passenger  cars  with  Miller  Platform,  none. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains  : 

Movable  wooden  bridges,  secured  by  a  chain. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Baker's 

patent  heaters  and  wood  stoves  with  door  locks. 
Means  of  lighting  same :     Mineral,  sperm  oil  and  candles. 

SPEED   OF   TRAINS. 

Mail  and  accommodation,  average  rate,  including  stops 22  miles  per  hour. 

Freight  trains,  "  "  11  " 


EMPLOYES. 

Superintendents  (General  Manager,  1  ;  Master  of  Transportation,  1  ; 

Master  of  Road,  1 ;  Ass't  Master  of  Road,  1 ;  Master  of  Machinery,  1)  5 

Telegraph  operators 3 

Engineers 7 

Baggagemen 2 

Flagmen,  switch-tenders  and  watchmen 6 

Laborers 43 

Clerks 9 

Train  dispatchers 1 

Firemen 9 

Wipers 4 

Mechanics   78 

Conductors 7 

Brakemen 9 

Station  agents 12 

Section  men 66 

Other  employes 5 

Total  number  employed  by  company  in  operating  line 266 

Proportion  for  Ohio 266 
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EXPRESS    AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     B.  &  O.  runs  its  own  express. 

AVERAGE   LIFE   OF   LOCOMOTIVES,   CARS,    RAILS,   TIES,   BRIDGES,    Etc. 


Equipment  and  superstructure. 

Average 
life  in 
years. 

Equipment  and  superstructure. 

Average 
life  in 
years. 

1 

o 

s 

riron 

7 

Locomotives -{ 

Rails < 

(steel— None  in  use. 

Joint  fastenings— Not  used  long  euougli 
to  say. 

3 

6 

Cars 

15 

8 

8 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 

Bridges  rebuilt  in  Oliio,  as  follows  : 

Location  or  how  designated— Trus8e<l  girder,  No.  7  ;    construction,  wooden  ;   length, 

32  feet. 
Trestles  rebuilt  in  Ohio,  2 ;  aggregate  length,  144  feet. 
Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  $1.00),  65. 
Ballasting— Miles  of  main  track  reballasted  with  stone,  208  ft.,  gravel,  200  ft.,  .07. 
Rail  laid — New  iron,  60  lbs.  per  yard — miles  of  track,  64. 

2d  hand  iron,  62  lbs.  per  yard — miles  of  track,  5.30. 
Train  mileage — Passenger 54,696 

Freight 104,985 

Construction,  not  kept. 

Total 159,681 

Car  Mileage — Passenger  115,005 

Express  and  baggage 451 

Freight— loaded 1,156,017 

empty 991,354 

Construction  and  other,  not  kept. 

Total  2,262,827 

Fuel  consumed— Wood,  183  cords ;  coal,  10,738  tons.    Total  cost $12,213  41 

TRANSPORTATION. 

Passengers — Total  number  carried — local 42,356 

Average  number  of  miles  traveled  by  each 20.5 

Total  mileage,  or  number  carried  one  mile 868,298 

Average  amount  received  for  each 5b^^  cts. 

Average  amount  per  mile  received  for  each 2.72  cts. 
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Freight — Tons  carried,  local 47,207 

through 201,336 

Total 248,543 

Articles  transported  : 

Tons.  Per  cent. 

Coal  180,979  72.82 

Stone,  lime,  sand,  etc 8,064  3.24 

Petroleum  139  .06 

Ores 21,133  8.50 

Pig  and  bloom  iron 17,324  6.97 

Manufactured  iron 605  .24 

Lumber  and  other  forest  jjroducts 4,572  1.84 

Grain,  flour,  and  other  agricultural  products 6,801  2.74 

Livestock 1,901  .77 

Animal  products  48  .02 

Manufactures,  including  agricultural  implements 254  .10 

Merchandise 1,026  .41 

Miscellaneous 5,697  2.29 


Total  tonnage  yielding  revenue 248,543  100 

Supplies  for  company's  use,  not  kept. 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 


ger  transportation $23,655  57 

Freight  transportation 145,371  06 

Mail  service 2,054  72 

Express  service 3,836  03 

Other  sources 374  07 


Total  earnings  of  line  operated  included  in  this  report $175,291 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $43,471  54 

Maintenance  of  cars 14,095  64 

Motive  power 27,084  17 

Conducting  transportation  , 45,125  76 

General  expenses,  as  lollows  : 

Taxes  in  Ohio $5,881  55 

Other  general  expenses  of  operating 1,916  26 

7,797  81 


Total  operating  expenses,  being  78.48  per  cent,  of  earnings $137,574  92 

Net  earnings  of  44  miles  operated  37,716  53 

Rentals  paid,  etc.,  30  '/a  of  3175,291.45 52,587  44 

Net  income  over  operating  expenses  and  rents  paid — deficit 14,870  91 
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ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


No. 

Date. 

1880 

1 
2 

Not.  18 
13 

1881 

3 

Mch.    9 

Name  of 
person. 


Occupation 


Cause  of  accident. 


Coupling 

Sitting  on  track ;  strueli  by  train.. 


Fell  from  train .. 


Chairacter  of  injury. 


Hand  injured. 

Head  slightly  in- 
jured and  body 
bruised. 

Slightly  injured. 


SUMMARY  OP'  ACCIDENTS. 


PERSONS   INJURED — CAUSES. 


Employes — Getting  on  or  off  engine  or  train  in  motion  .. . 
Coupling,  or  caught  between  cars  and  engine. 
Falling  or  thrown  from  engine  or  train 


Others — Lying,  walking,  falling,  or  being  on  track . 
Total 


.     1 
1 
..     1 
—      3 
1 


RECAPITULATION. 


Injured — Employes — from  causes  beyond  their  control 

misconduct  or  want  of  caution . 


Others — trespassing  on  track 

Total  injured 

TRAIN  ACCIDENTS— ENTIRE  LINE. 


Cause  of  accident. 


Effect  of  accident. 


Sept.     1 
Oct.     16 

Nov.    15 

1881. 
Jan.     11 


Bristol  

Lee's  Siding  . 


Collision ;  train  broke  in  two ., 
Collision;  butting 


car  ran  from  siding., 
runaway  engine 


Bristol 

Wilson's . 


train  broke  in  two  . 
rear 


3  dumps  and  4  gon- 
dola carsdamag'd. 

9  dump  cars  and  2 
engines  damaged. 

1  box  car  damaged. 

1  engine  and  1  coal 
car  damaged. 

2  gondolas  and  one 
dump  car  dam'g'd. 

1  caboose  and  2  box 
cars  damaged. 


SUMMARY  OF  TRAIN  ACCIDENTS. 
Number : 

Collisions — butting 1 

other 4 

rear 1 


Total  accidents 


1114  ANNUAL  BEPORT. 

Causes  of  collisions : 

Cars  blown  or  run  from  siding 1 

Runaway  engine 1 

Train  breaking  in  two 2 

Other  causes 2 

Total 6 


State  of  Ohio,  County  of  LicHng,  sa. : 

B.  Dunham,  General  Manager  of  the  Baltimore  and  Ohio  Railroad,  operating 
the  Newark,  Somerset  and  Straitsville  Railroad  Company,  being  duly  sworn,  deposes 
and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the  proper  offi- 
cers and  agents  of  this  company,  and,  having  carefully  examined  the  same,  declares 
them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and  affairs  of  said 
company  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and 
belief. 

(Signed)  B.  Dunham,  General  Manager. 

[seal  of  r.  k.] 
Subscribed  and  sworn  to  before  me  this  8th  day  of  November,  A.  D.  1881. 
[seal.]  Edward  Kibler, 

Notary  Public  for  Licking  County,  0. 


NEW   YORK,  PENNSYLVANIA  &  OHIO  RAILROAD  COMPANY. 


Name  of  road  :     New  York,  Pennsylvania  &  Ohio  Railroad. 

By  whom  owned  :     New  York,  Pennsylvania  &  Ohio  Railroad  Company. 

By  whom  operated :     New  York,  Pennsylvania  &  Ohio  Railroad  Company. 

By  what  authority  :     Charter. 

Name  of  company  making  this  report :     New  York,  Pennsylvania  &  Ohio  Railroad 

Company. 
General  office  at  Cleveland,  0. 
Principal  office  in  Ohio  at  Cleveland,  Ohio. 

Address  correspondence  relating  to  this  report  to  Thomas  Warnock,  Auditor,  at 
Cleveland,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

A  leafse  was  made  to  this  company  by  the  Cleveland  &  Mahoning 
Vallay  Railway  Company  of  its  several  lines,  viz. :  the  Cleveland  & 
Mahoning  Railroad,  the  Niles  &  New  Lisbon  Railway  and  the  Liberty 
&  Vienna  Railroad.  The  lease  is  dated  4th  May,  1880,  and  is  for  the 
full  term  of  82  years  and  3  months,  from  and  after  the  1st  July,  1880,  at 
■  a  rental  of  $357,180  per  year,  for  the  period  beginning  1st  July,  1880,  to 
1st  January,  1885,  and  at  the  rate  of  S41'2, 180  per  year  for  the  period 
beginning  1st  January,  1885,  and  ending  1st  October,  1962.  This  com- 
pany commenced  to  operate  these  several  properties  under  this  lease  on 
1st  July,  1880.  The  President  of  the  Cleveland  &  "Mahoning  Valley 
Railway  Company  is  the  Hon.  Stephen  Burke,  Cleveland,  Ohio.  This 
company  commenced  on  23d  May,  1881,  to  operate  under  an  existing 
lease  with  the  Sharon  Railway,  an  extejision  of  that  company's  road 
from  a  point  near  the  town  of  Sharon,  Pennsylvania,  to  the  town  of 
Middlesex,  in  same  State,  a  distance  of  6.39  miles  ;  the  rental  is  at  the 
rate  of  7.310  per  cent,  on  the  cost  of  the  property.  But,  as  the  Sharon 
Railway  has  not  yet  arrived  at  the  cost  of  the  extension,  the  definite 
figures  for  the  annual  rental  can  not  be  given.  The  President  of  the 
Sharon  Railway  is  Mr.  George  Boyce,  of  Sharon,  Pa. 
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NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


J.  H.  Devereux.... 

J.  H.  Wade 

Thomas  Warnook. 
Fred.  E.  Rittman. 
Thomas  Warnock 

P.  D.  Cooper 

Chas.  Latimer 

Wm.  B.  Shattuc  .. 
Geo.  G.  Cochran.. 
J.  H.  Devereux.... 

J.  H.  Wade  

James  F.  Clark.... 

Jno.  Todd 

J.  M.  Adams 


President 

Vice-President 

Secretary  

Treasurer 

Auditor  

General  Superintendent.... 

Chief  Engineer 

General  Passenger  Agent.. 
General  Freight  Agent 

\  1 

-|  Executive  Committee..  ,- 

I 

I  I 


Cleveland,  O 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cleveland,  0 

H.  B.  Payne 

Cleveland,  0. 

J.  H.  Wade    

P.  D.  Cooper 

Jno.  Todd 

Jas.  F.  Clark 

H.  E.  Perkins 

Warren,  0. 

New  York  City. 

S.  L.  Mather 

AV.  W.  McFarland 

R.  P.  Ranney 

CAPITAL  STOCK. 

CAPITAL  STOCK    AUTHOKIZBD    BY   LAW. 

Amount— common  f35,000,000  00 

preferred  10,000,000  00 

$45,000,000  00 

Number  of  shares — common 700,000 

preferred 200,000 

: 900,000 

Par  value  of  each — common $50  00 

preferred  50  00 

CAPITAL  STOCK   AUTHORIZED   BY   VOTE  OF   COMPANY. 

Amount— common $35,000,000  00 

preferred  10,000,000  00 

$45,000,000  00  ■ 

Amount  subscribed — common $34,999,350  00 

preferred 10,000,000  00 

$44,999,350  00 
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Total  paid  in  capital  stock — common  (used  in  payment 

of  the  property) $34,999,350  00 

preferred  10,000,000  00 

$44,999,350  00 

Average  amount  paid  in  per  mile  of  single  main  track  (423.240  miles)..  106.321  12 

Proportion  of  same  for  Ohio  (247.824  miles)  26,348,925  26 

CAPITAL  STOCK    ISSUED,    AND   ON   WHAT   ACCOUNT,   AS   FOLLOWS: 

For  purchase  of  company's  road,  No.  shares,  899,987;  amount  of  common,  $34,999,- 

3.50;  amount  of  preferred,  $10,000,000. 
Stockholders,  residents  of  Ohio,  10. 
Amount  of  stock  held  by  them  June  30,  1881,  $500. 
Agents  authorized  to  transfer  stock:     Thomas  Warnock,  Cleveland,  O. ;  Farmers' 

Loan  &  Trust  Company,  New  York. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  899,974. 

FUNDED  DEBT. 


1.  Kuia  of  bond  or 
obligations. 

2.  If  and  how 
secured. 

3.  Date  of 
issue. 

4.  Rate 

of 
interest. 

5.  Amount  of 

authorized 

issue. 

6.  Amount 
actually 
issued. 

On  all  the  property " 
of  the  company's  1 
and    any  it   may 
acciuire  hereafter. 

Mays,  1880 

6,  18S0 

7,  1880 
7,  1880 

6 

5 

»8,000,000  00 
35,000,000  00 
14,500,000  00 
30,000,000  00 

88,000,000  00 
34,879.000  00 
13,680,000  00 
29,000,000  00 

1,273,015  CO 

1st  mortgage 1 

Second  mortgage 1 

Third           "          1 

Deferred  warrnnts  issued  for 
unpaid    intere-t    on     first 
mortgage  bonds  to  be  ex- 
changed on  presentation  in 
amounts  of  $1,000  for  first 

887,500,000  00 

886,832,015  00 

Total  average  amount  per  mile  of  single  main  track  (423.24  miles) $205,160  23 

Proportion  of  same  for  Ohio  (247.824  miles) .50,843,626  36 

Increase  since  June  30,  1880,  on  the  issue 86,830,015  00 

OTHER  INDEBTEDNESS. 


All  other  debts,  current  credits  balances,  etc $838,839  21 

Total  unfunded  debt 838,839  21 

Cash  securities,  debit  balances,  etc.,  available  to  payment..    869,829  93 

Surplus '. $30,990  72 

Total  net  liabilities 86,801,024  28 

Average  amount  per  mile  of  single  main  track $205,087  00 

Proportion  of  same  for  Ohio 50,825,480  68 

Total  of  paid  in  stock  and  debt 131,800,374  28 

Total  average  amount  per  mile 311,408  12 

Proportion  of  same  for  Ohio 77,174,405  93 
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COST  OF  ROAD  EQUIPMENT,  Etc. 

The  road  and  tequipment  were  purchased  as  a  whole  6th  of  January,  1880,  and 
there  are  no  data  to  give  the  details  as  asked  for  on  this  page. 
Total  expenditures  for  purchase,  construction  and  equipment 1131,748,563  61 

KOAD  ACQUIRED  BY  PURCHASE. 

Original  cost  (cannot  tell) ;  purchased  for  (estimated) $127,477,503  15 

Subsequent  expenditures  for  construction  (partly  estimated) 4,271,060  46 

,      Total  expended  for  construction  and  purchase  181,748,563  61 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

423.24  miles) 311,285  71 

Proportion  of  same  for  Ohio  (247.824  miUs) ...      77,144,069  79 

EQUIPMENT  OWNED  BY  COMPANY. 

Two  hundred  and  twelve  locomotives,  51  first-class  passenger  cars,  25  second- 
class  passenger  cars,  18  combination  cars,  1,582  box  freight  cars,  152  stock  cars,  2,569 
platform  and  coal  cars,  29  baggage  and  express  cars,  8  mail  and  express  cars,  3  postal 
cars,  133  section  cars,  146  hand-cars,  1  snow  plow,  102  caboose  cars,  1  Directors  and 
Superintendent  s  car,  1  pay-car,  26  dump  cars,  15  wrecking  cars,  tool  cars,  and  pile 
driver.    See  page  7 — the  value  is  included  in  the  table  of  construction. 

CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length.  lu  Ohio. 

Single  main  track— Salamanca,  N.  Y.  to  Dayton,  O 387.906  246.270 

Franklin  Branch,  near  Meadville,  Pa.,  to  Oil 

City,  Pa 33.780        

Silver  Creek  Branch,  near  Wadsworth,  O.  to 

Silver  Creek,  0 1.554  1.554 

T6tal  single  main  track 423.240  247824 

Third  rail — Salamanca,  N.  Y.,  to  Franklin  Branch  Junction,  Pa., 

main  track,  105.250  miles,  equal  to 52.625        

Aggregate  of  sidings  and  other  tracks 111.516  59.853 

Total  length  laid  with  rail  computed  as  single  track 587.381        307.677 

Laid  with  steel  rail .' 348.722        164,966 

Length  in  Ohio,  distributed  as  follows : 


NEW    YORK,    PENNSYLVANIA   AND    OHIO    RAILROAD. 


1119 


County. 


Main  track,  i    Branches. 


Sidings,  etc. 


Total. 


Trumbull 

Portage  

Summit 

Medina  

Wayne 

Ashland  

Richland 

Crawford 

Morrow 

Marion 

Union 

Champaign... 

Clarke  

Green 

Montgomery. 


Totals.. 
Steel  rail.... 


29  630 

22.883 

19.342 

7.041 

18.950 

20.911 

20.538 

5.899 

2.298 

25.238 

23.909 

21.276 

18.2.i6 

4.893 

5.207 


246.270 
164.966 


0.155 
1.899 


6107 
10.089 
6.865 
2.101 
2.894 
2.744 
3  311 
6.881 


2.293 
4.525 
5.195 
0.978 
0.687 
5.184 


59.853 


35.737 
32.971 
26.362 
10.541 
21.844 
23.655 
23.849 
12.780 

2.298 
27.530 
28.434 
26.471 
19.334 

5.580 
10.391 


307.677 
164.966 


LINE   OPERATED   UNDER    LEASE — EMBRACED   IN   THIS   REPORT. 

Length.  In  Ohio. 

Cleveland  and  Mahoning  Valley  Railway 124.896  miles.     123.896  miles. 

Westerman  Railroad,  State  Line  to  Sharon,  Pa 2.092     "  0.615     " 

Sharon  Railway 17.192      "  


Total  single  track  144.180  miles.     125.511  miles. 

Sidings  and  other  tracks 57.554     •'  53.537     " 


Total 201.734  miles.     179.048  miles 


GA0GE,    GRADE,    CURVATURE,    RAILS,    ETC. 

Gauge  418J  feet. 

Grade — Maximum,  per  mile 103i  feet. 

Longest  maximum 400    " 

Aggregate  length  of  maximi 400    " 

Curvature — Shortest  radius 748    " 

Aggregate  length  of  shortest  radii 1,741    " 

Aggregate  length  of  all  radii 145.67  mi. 

Aggregate  length  of  tangents 40.5.76  mi. 

Rail — Iron — On  road,  including  leased  lines 194.484  mi. 

Average  weight  per  yard 60  lbs. 

Steel — On  road,  including  leased  lines  371.538  mi. 

Average  weight  per  yard,  56,  60,  64,  68 60  lbs. 

Ties— Average  number  per  mile 2,640 

Number  laid  during  the  year 243,0.54 

Ballasted— On  whole  line  .567.39  mi. 

In  Ohio 371  17  mi. 

With  gravel  and  furnace  cinders. 
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BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood 45;  greatest  age....    15  years;  aggregate  length,  ft..  5,053 

Iron 15;  "  26  "  1,579 

Stone  arch      4;  "  ...  "  

Total 6,632 

Trestles — 56;  greatest  age,  10  years;  greatest  height,  33  ft.;  greatest  length,  520; 
aggregate  lengtli,  6,403. 

Length  of  shortest  span  of  truss,  girder,  24  ft. ;  of  longest,  31  ft. ;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  18  ft.  6  in., 
with  corbels. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  3  inches ; 
length  of  ties,  12  feet. 

Number  of  track-stringers,  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?  Have  no  stated, 
time. 

How  often  ?     A  competent  man  examines  every  bridge  at  least  once  a  week. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    By  a  competent  bridge  superintendent  often  and  closely. 

FENCING — AVERAGE  AND    AGGREGATE   COST. 

Whole  Line.         In  Ohio. 

Number  miles  fencing,  computed  as  single  line 1,016  743 

Kind'  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  $1.20)  "|  q„„  _.„ 

Rail  (average  cost  per  rod,  $1.15)  J 

Wire  (average  cost  per  red,  75  cts.)  50  

Average  cost  of  same  per  rod $1  03J 

Length  of  road  unfenced,  and  the  reason  therefor :  All  fenced  when  required. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Mahoning  Coal  Road  at  Latimer  and  Youngstown,  O. 
Ash.  &  Pittsburgh  R.  R.  at  Warren. 

Painesville  and  Y'"oungstown  R.  R.  (8  ft.  gauge)  at  Warren  and  Niles. 
Clev.  &  Pittsburgh  R.  R.  at  3  miles  west  of  Ravenna  and  at  Newburgh. 
Clev.,  Mt.  V.  &  C.  R.  R.  at  Akron. 
Clev.,  Tus.  Valley  &  W.  R.  R,  at  Russell. 
Pitts.,  Ft.  W.  &  C.  R.  R.  at  Mansfield  and  Leetonia,  O.  (2). 
Clev.,  Col.,  Cin.  &  I.  R'y  at  Galion,  2 ;  Marion,  1 ;  Dayton,  1. 
Lake  Erie  Div.  of  B.  &  0.  R.  R.  at  Mansfield,  O.,  2. 
Col.  &  Toledo  R.  R.  at  Marion,  O. 
Cin.,  San.  &  C.  R.  R.  at  Urbana,  O. 
Col.,  Chi.  &  I.  C.  R.  R.  at  Urbana,  0. 
L.  E.,  A.  &  W.  R.  R.  at  Braceville. 
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What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 
where? 
Connotton  R'y  (over)  at  Kent,  O. 
Ash.  &  Pittsburg  R'y  (under)  at  Warren,  O. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  379. 

"  "  "  at  which  there  are  gates  or 

flagmen,  2. 
Number  of  crossings  of  highways  over  railroad,  22. 
'■  "  "         under  railroad,  30. 

"  highway  bridges  18  feet  above  track,  22. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated 543;  in  Ohio,  359i 

Miles  of  same  owned  by  railroad  company 643;        "        359^ 


er  and  freight 115;  in  Ohio,      71 

Number  with  telegraph  communication 105;        "            66 

Number  of  same  operated  by  railroad  company 105;        "            66 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Yes. 

ROLLING  STOCK. 

Locomotives 216;  Average  weight 129,000  lbs. 

Express  and  baggage  cars    37;  "  28,000    " 

Passenger  cars 94;  "  40,000    " 

Parlor    cars,     4  ~)  1  Parlor,    40,000 ") 

Sleeping"      10- ^^''  "  Sleeper,  65,000  -  55,000    " 

Hotel        "        5  3  (  Hotel,     60,000  j 

Freight  cars 4808;  "  18,000    " 

Other  cars 126;  "  16,000    " 

Postal  cars  3;  "  35,000    " 

Above  includes  not  owned  by  company  reporting. 

Locomotives 4 

Passenger  cars 2 

Hotel,  5;  sleeping,  10;  total  15 

Parlor  2 

Freight  cars 374 
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owned  by  Clev.  &  Mahoning  Vy  R'y  Co. 

"  Pullman  Palace  Car  Co. 

"  Woodruff  Sleeping  &  Parlor  Car  Co. 

"  Clark,  Post  &  Martin. 

"  Clev.  &  Mahoning  V'y  R'y. 


71  R.R.C. 
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Terms  of  service  :     Pullman  Palace  Car  Co.  is  paid  3  cents,  and  WoodruflF  Sleeping 
and  Parlor  Oar  Co.  is  paid  2J  cents  per  mile  run. 
The  terms  of  service  of  the  rolling  stock  leased  from  Cleveland  and  Mahoning 

Valley  R'y  Co.  is  included  in  the  rental  for  the  whole  property. 
The  terms  of  service  for  the  rolling  stock  leased  from  Clark,  Post  &  Martin  is, 
that  10  <^c  of  the  value  of  the  cars  is  paid  on  the  delivery  of  them  to  the 
company,  and  a  monthly  payment  of  $21,695.51  is  to  be  made,  and  after  84 
payments  are  made  the  cars  become  the  property  of  this  company. 
Number  of  locomotives  equipped  with  train  brakes,  41. 
Kind  of  brake  :     Westinghouse  automatic  air  brake,  39  Card  steam  brake,  2. 
Number  of  cars  equipped  with  train  brakes,  127. 
Kind  :     Westinghouse  automatic  air  brake. 
Number  of  passenger  cars  with  Miller  Platform  :     127. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Miller  platform  and  buffer. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Use  wood 
stoves,  and  Winslow  safety  and  Baker's  heaters  for  anthracite  coal,  all  well  pro- 
tected with  zinc  in  day  coaches.    Baker's  heaters  in  sleeping,  hotel  and  parlor 
cars. 
Means  of  lighting  same ;     Mineral  sperm  or  other  300°  flre  test  oil,  in  metal  lamps. 

SPEED    OF    TRAINS. 

Express  passejiger,  average  rate,  including  stops 28  miles  per  hour. 

Mail  and  accommodation 20  " 

Freight  trains  12  " 

EMPLOYES. 

Superintendents 5 

Telegraph  operators 100 

Engineers  185 

Baggagemen 41 

Flagmen,  switch-tenders  and  watchmen  287 

Laborers 1,615 

Clerks  259 

Train  dispatchers 12 

Firemen 200 

Wipers  72 

Mechanics 663 

Conductors 179 

Brakemen 573 

Station  Agents 113 

Section  men  and  track  foremen 131 

Other  employes 365 

Total  number  employed  by  company  in  operating  line 4,800 

Proportion  for  Ohio  (about) .• 2,987 
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EXPKESS   AND  TEAN8P0KTATI0N   COMPANIES. 

Express  companies  run  on  this  road  :  Ttie  United  States  Express  and  the 
Adams  Express. 

Terms :  The  United  States  Express  Company  pays  double  first  class  rates  on 
local,  and  on,  to  and  from  points  west  of  this  line,  and  about  one  and  one-half  second 
class  to  and  from  points  east  of  this  line.  The  Adams  Express  Company  pays  27 
cent-s  per  100  lbs.  on  all  express  matter  carried. 

Special  freight  and  transportation  lines :  Great  Western  Dispatch  Co.,  Erie  & 
Pacific  Dispatch  Co.,  Wabash  &  Erie  Line. 

Terms  as  to  rates  (use  of  track,  machinery,  repair  of  cars,)  etc.,  with  each  :  They 
are  co-operative  lines.  The  expenses  of  operating  the  lines  are  paid  by  thedifl'erent 
Companies  on  whose  roads  the  lines  are  operated,  in  proportion  to  the  earnings  of 
each  road. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


Locomotives 


("Passenger.. 
iFreight 


Box 

'  I  Stock 

I  Coal 

LFlat 

(  Iron 

1  Steel 

Joint  fastenings— As  long  as  the  rail.. 


Cars- 


Rails  . 


Average 
life  in 
years. 


Equipment  and  superstructure. 


Frogs— Good  steel  rail 

Ties— Oak— Wliite 

r  Wooden — Uncovered 
I  Iron — None  worn  out 
I    Calc'l'dtolast20O5'rs 

I  Trestles 

[Piling 

rcedir 


Telejraph  poles-< 


(.Other— Chestnut . 
Fence  posts— Chestnut 


Average 
life  in 
years. 


RATES  OF  TRANSPORTATION. 


PASSBNGEHS. 

Highest.       Lowest.  Average. 
Fare  charged  per  mile — 

For  distances  less  than  8  miles 5  Ctt        3  Cts.  iCts. 

Over  8  miles— First  class 3              2.97  2.98J 

Second   class 2.5            1.5  2 

Emigrant 11  1 

Excursion  rate  differs,  according  to  number  of  passengers  and  the  object  of  the 

excursion. 

Amount  charged  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on  your 
road  :     For  seat,  26  to  75  cents  ;  berth,  $2  ;  section,  $4 ;  state  room,  $4. 
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FREIGHT. 

Rate  per  100  lbs.  per  mile  when  freight  weighs  less  than  a  ton  : 

Highest.  Lowest.  Average. 

First  class 56  Cts.  '  8  Cts.  31..5  CKs. 

Second  class 43  7  ,25 

Third  class 33  6  19.5 

Fourthclass 29  5  17 

Fifth  class 19.26  4  11.626 

Special   class 16.75  3  9.375 

Rate  per  ton  per  mile  an  freight  carried  less  than  30  mile? : 

Firstclass 80  8.33  44.165 

Secondclass 70  6.90  38.450 

Third  class 60  5.52  32.760 

Fourthclass 50  4.83  27.416 

Fifth  class 40  3.45  21.725 

Specialclass 30  2.76  16.380 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

Firstclass  8  1.80  4.900 

Secondclass 6.45  1.54  3.996 

Third  class 5.16  1.27  3.215 

Fourth  class 4.51  1.09  2.800 

Fifth  class 3.32  .90  2.065 

Special  class 2  58  .31  1.445 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 5  .614  2.807 

carried  less  than  ten  miles 25  8.125  14.062 

I'ig  iron — Carried  ten  miles  or  more 5  .676  2.787 

carried  less  than  ten  miles 25  3.125  14.062 

Limestone — Carried  ten  miles  or  more 5  1.215  3.107 

carried  less  than  ten  miles 25  3.126  14.062 

Iron  ore — Carried  ten  miles  or  more 5  1.149  3.074 

carried  less  than  ten  miles 26  3.125  14.062 

Undressed  stone  or  lumber — Carried  ten  miles 

ormore 5  .646  2.823 

carried  less  than  ten  miles...  26  5.556  15  277 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length. 

No.  31,  Warren 

No.  32, 1  mile  north  Levittsburg .. 

Rivited  Warren  Truss,  deck... 
Pin  connected,  through 

Iron    ..... 

278  feet. 
141     " 
59    " 

No.  41,  5  mile  east  Burbank 

No.  44,  1  mile  north  Burbank 

Pin  connected,  through 

Plate  girder,  through 

96    " 
60    " 
62    " 

60    " 
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Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  84c.) 46,385 

Ballasting — Miles  of  main  track  ballasted  with  small  quantities  gotten  out  to  keep 
track  in  proper  surface. 

lu  Ohio. 

Rail  laid— Steel,  60  lbs.  per  yard— miles  of  track 76.526        75.046 

Train  mileage — Passenger 1,318,973 

Freight 4,265,060 

Mixed 1,427,152 

Construction 119,124 

Total 7,130,309 

Car  mileage — Passenger 4,947,762 

Express  and  baggage 1,642,672 

Freight— loaded 50,639,758 

empty 16,679,007 

Caboose 8,054,245 

Construction  and  other 310,247 

Total 77,273,691 

Fuel  consumed— Wood,  11,857.29  cords ;   coal,  232,0635^3^  tons.    Total 

cost , $494,402  41 

Losses,  etc.,  paid — On  goods  and  baggage 4,217  16 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

to  employes 836  58 

toothers 100  00 

Medical  attendance,  etc 1,434  36 

Total 2,370  93 

For  animals  killed  in  Ohio : 

Cattle,  20 ._    394  00 

Sheep,  36 118  00 

Total $512  00 

TRANSPORTATION. 

Passengers — Number  carried,  local 1,149,162 

through 215,340 

Total 1,364,502 

Average  number  carried  in  each  car  per  trip 11.7 

Average  number  of  miles  traveled  by  each 42.6 

Total  mileage,  or  number  carried  one  mile 58,122,263 

Average  amount  received  for  each 86.3  cents. 

Average  amount  per  mile  received  for  each 2.03  cents. 

Freight— Tons  carried,  local 2,728,693 

through  1,920,441 

Total 4,649,134 
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Average  tons  in  each  loaded  car  per  trip 10.7 

Average  tons  in  each  loaded  car  per  mile 10.7 

Total  movement,  or  tons  carried  one  mile 642,564,236 

Average  amount  received  for  each  ton 90.7    cents. 

Average  amount  p«r  mik  received  for  each  ton 00.77      " 

Average  cost  per  ton  freight  per  mile 00.56      " 

Average  amount  received  for  each  ton  through  freight 139.1        " 

Average  amount  received  for  each  ton  local  freight 56.7        " 

Articles  transported  : 


Coal 

Stone,  lime  and  sand 

Petroleum  

Ores 

Pig  and  bloom  iron 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products , 

Live  stock 

Animal  products 

Manufactures,  including  agricultural  implements. 

Merchandise 

Miscellaneous 


Total  tonnage  yielding  revenue  . 
Supplies  for  company's  use 


EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30. 

BARNINGS. 

Passenger  transportation — local $658,734  89 

through 505,471  39 


Total $1,164,206  28 

Freight  transportation— local $1,549,273  80 

through 2,671,900  45 

Total 4,221,174  25 

Mail  service 46,935  46 

Express  service 64,383  71 

Other  sources 107,770  23 


Total  earnings  of  line  operated  included  in  this  report $5,604,469  93 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $868,137  14 

Maintenance  of  cars 424,454  73 

Motive  power 418,891  51 

Conducting  transportation 1,969,571  01 
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General  expenses : 

Taxes  in  Ohio S79,057  37 

Pennsylvania. $13,776  80^ 


New  York 13,612  95  [    27,393  37 

Iowa 3  62] 


80) 
95  [ 
62  J 


106,450  74 

Salaries 147,105  08 

Other  general  expenses  of  operating 24,196  20 


Total  operating  expenses,  being  70.45  per  cent,  of  earnings $3,948,306  41 

Net  earnings  of  567.420  mi'es  operated $1,656,163  52 

Rentals  paid,  etc. ; 

Cleveland  and  Mahoning  Valley  Railway  Co.  lines $359,522  66 

Sharon  Railway 28,530  80 

Westerman  Railroad 3,000  00 

Dayton  yard,  tracks,  etc 725  04 

Docks,  lots,  and  depots 9,185  56 

Equipments 283,852  82 

684,816  88 


Net  income  over  operating  expenses  and  rents  paid $971,346  64 

Percentage  of  same  to  capital  stock  and  debt 0.73697 

Per  centage  of  to  total  means  applied  to  construction,  etc 0.73727 

Per  mile  of  earnings $9,877  11 ;  Proportion  for  Ohio  (373.335  miles)      3,687,470  86 

operating  expenses    6,958  34 ;  "  "         (373.335  miles)      2,.597,791  86 


Net  earnings $2,918  77 ;  $1,089,679  00 


OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

KECEIPTS   OTHER   THAN    EARNINGS. 

Bonds  issued "pre-payment  of  the  property  estimated..  $72,380,000  00 
Payments  on  capital  stock  for  payment  of  the  property    44,999,350  00 

Sale  of  bonds  of  company  estimated 12,800,000  00 

Bonds  issued  for  deferred  warrants 279,000  00 

Deferred  warrants  issued 1,273,015  00 

Sale  of  real  estate  and  other  portions  of  the  purchased 

property  208,775  04 

$132,040,140J04 


lias  AKNTJAL  EEPOKT. 

PAYMENTS   OTHER  THAN   OPERATING   EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net) $2,563,265  00 

Premiums  and  commissions  for  paying  coupons  and 

signing  additional  bonds 2,500  00 

Interest  on  floating  debt 1,952  76 

Construction  of  new  work  ") 

Additional  equipment \  Estimated 4,183,784  19 

Additional  real  estate J 

Cost  of  property  purckased,  estimated 127,477,503  15 


$134,229,005  10 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 


LIABILITIES. 


Common  stock $34,999,350  00 

Preferred  stock 10,000,000  00 

Prior  lien  bonds 8,000,000  00 

First  mortgage  bonds 34,879,000  00 

Second             '•            13,680,000  00 

Third                "            29,000,000  00 

Deferred  warrants  bonds 1,273,015  00 

Special  fund  for  additions  in  1880 96,344  67 

1881 39,111  93 

Due  other  companies  and  individuals 629,780  46 

Interest  on  funded  debt  due  and  accrued 209,058  75 

Surplus  income  in  1880 79,513  70 

Profit  and  loss  in  1881 115,622  66 


$133,000,797  16 


Coit  of  property  purchased,  estimated $127,462,239  83 

Construction  and  equipment 4,135,603  86 

Additions  in  year  1880 96,344  67 

1881 39,111  93 

Cost  of  cars  under  car  trust 19,662  29 

Assets  and  liabilities  of  receiver 15,263  32 

Third  railway  track — sidings 68,478  00 

Stock  of  other  companies 87,180  00 

Supplies  on  hand 512,741  23 

Cash  and  balances  due  by  agents 268,587  15 

Due  by  companies  and  individuals 295,584  78 


$188,000,797  16 
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Persons  killed — causes. 


Getting  on  or  off  engine  or  train  in  motion 

Run  over  in  yards,  on  sidings,  or  in  switching 

Falling  or  thrown  from  engine  or  train , 

Struck  by  bridge,  chute  or  other  obstruction 

Collisions,  and  standing  on  platform  of  car  during  same. 

Riding  or  driving  across  track  

Lying,  walking,  falling,  or  being  on  track 


Totals.. 


28 


Persons  injured — causes. 


Getting  on  or  off  engine  or  train  in  motion 

Driving  or  riding  across  track 

Coupling,  or  caught  between  cars  and  engine. 

Lying,  walking,  falling,  or  being  on  track 

Run  over  in  yards,  on  siding  or  switching 

Miscellaneous 


Totals.. 


RKCAPITULATION. 

Killed — Employes  -  from  causes  beyond  their  control 2 

misconduct  or  want  of  caution 9 

Others — at  stations  and  highway  crossings 3 

stealing  rides 2 

trespassing  on  track,  etc 12 

Total  killed 28 

Injured — Employes — from  causes  beyond  their  control 7 

misconduct  or  want  of  caution 16 

Others — at  stations  and  highway  crossings 4 

•  trespassing  on  track,  etc 3 

Total  injured 30 
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TRAIN  ACCIDENTS— ENTIRE  LINE. 
Return  of  acddents  to  trains  occurring  within  the  year  ending  June  30,  1881. 


Date. 

Place. 

Character  of 
train. 

Cause  of  accident. 

Effect  of  accident. 

1880. 
July     20 

Between  Shinomy,  Pa.. 

Wild  train  

Aug.      3 

Switching 

Freight 

Windham  0             

Sept.    23 

5  cai-s  off  track  by  broken 

tt 

Engine  broke  parallel  rod, 

Nov     18 

Engine  broke  journal 

Construction  ... 
Pasatnger 

31 

Near  Crawford,  Pa 

Engine  side  rod  broken 

Engineer  killed. 

1881. 

Collision 

Switch  train 

Feb.     12 

Betw'n  Mill  Village  and 
Union  Pa 

Cars  ran  out  of  switch 

ARril  18 

Between  Dennison  and 

May     18 

If 

State  of  Ohio,  county  of  Cuyahoga,  ss.  : 

John  H.  Devereux,  President  of  the  New  York,  Pennsylvania  and  Ohio 
Railroad  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  fore- 
going statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  company, 
and  having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  30th  day  of  June,  A. 
D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  John  H.  Dkverbux, 

[seal  of  r.  r.]  President. 

Subscribed  and  sworn  to  before  me,  this  6th  day  of  September,  A.  D.  1881. 

J.  T.  Wann, 
[seal.]  Notary  Public. 


NORTH  WESTERN  OHIO  RAILM^AY  COMPANY. 


Name  of  road  :     North  Western  Ohio  Railway.        « 

By  whom  owned :     North  Western  Ohio  Railway  Company. 

By  whom  operated  :     Pennsylvania  Company. 

By  what  authority  :     Lease  January  17,  1879. 

Name  of  company  making  this  report :     North  Western  Ohio  Railway  Company. 

General  office  at  Pittsburgh,  Pa.,  office  of  Pennsylvania  Company,  Lessee. 

Principal  office  in  Ohio  at  Toledo. 

Address  correspondence  relating  to  this  report  to  W.  H.  Barnes,  Treasurer,  at 
office  of  Pennsylvania  Company,  Pittsburgh,  Pa. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Pittsburgh  Pa   . 

Toledo  0 

S.  B.  Liggett 

Pittsburgh,  Pa 

W.  H.  Barnes 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Thos.  D.  Messier 

Pittsburgh,  Pa. 

R.  F.  Smith    

Cleveland  0 

J.  N.  McCullough 

Toledo  0 

Wm.  Thaw 

CAPITAL  STOCK. 

CAPITAL   STOCK    AUTHORIZED    BY   LAW. 

Amount— common $2,600,000  GO 

Number  of  shares — common 52,000 

Par  value  of  each— common $50  00 
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CAPITAL  STOCK    AUTHORIZED   BY   VOTE   OF   COMPANY. 

Amount — common 2,600,000  00 

Amount  subscribed — common 2,000,000  00 

Total  paid  in  capital  stock— common 2,000,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (79  miles) 26,316  45 

Proportion  of  same  fo»  Ohio,  79  miles. 

CAPITAL   STOCK   ISSUED,   AND   ON   WHAT  ACCOUNT,   AS   FOLLOWS: 

For  purchase  of  the  road — Number  shares,  40,000 ;  amount  of  common,  $2,000,000. 

Stockholders,  residents  of  Ohio,  3. 

Amount  of  stock  held  by  them  June  30,  1881,  $150. 

Agent  authorized  to  transfer  stock  :     Assistant  Secretary,  Pittsburgh,  Pa. 


OTHER   INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $22,338  28 

Net  unfunded  debt $22,338  28 

Average  amount  per  mile  of  single  main  track $282  76 

Proportion  of  same  for  Ohio All. 

Decrease  since  June  30,  1880 $16,310  49 


COST  OF  ROAD  EQUIPMENT,  Etc. 
Total  expenditures $1,980,997  50 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

Net  income  over  operating  expenses  and  rents  paid $16,310  49 

Percentage  of  same  to  capital  stock  and  debt .008^ 

OTHER  PAYMENTS  WITHIN  THE  YEAR. 

payments  other  than  operating  expenses  and  rentals. 

Floating  debt  liquidated  $16,310  49 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

liabilities. 

Capital  stock $2,000,000  00 

Amount  due  Pennsylvania  Co.,  lessee 22,338  28 

$2,022,338  28 
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ASSETS. 

Costot  road $1,980,997  50 

Cash 347  50 

$1,981,345  00 

Excess  of  liabilities $40,993  28 


State  of  Penmylvania,  County  of  Alkgheny,  ss.: 

W.  H.  Barnes,  Treasurer  of  the  Northwestern  Ohio  Railway  Company,  being  duly 
sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by 
the  proper  officers  and  agents  of  this  company,  and  having  carefully  examined  the 
same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and 
affairs  of  said  company,  on  the  30th  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief.  , 

(Signed)  W.  H.  Bahnks, 

[seal  op  r.  r.]  Treamrer. 

Subscribed  and  sworn  to  before  me,  this  30th  day  of  August,  A.D.  1881. 

Frank  Semple, 
[sbal]  Notary  Public. 


PENNSYLVANIA  COMPANY  OPERATING  NORTHWESTERN 
OHIO  RAILWAY. 


Name  of  road:  Northwestern  Ohio  Railway. 
,  By  whom  owned :  Northwestern  Ohio  Railway  Company. 

By  whom  operated  :  Pennsylvania  Company. 

By  what  authority :  Lease. 

Name  of  company  making  this  report :  Pennsylvania  Company  operating  North- 
western Ohio  Railway  Company. 

General  oflBce  at  Pittsburgh,  Pa. 

Address  correspondence  relating  to  this  report  to  J.  P.  Farley,  Auditor,  Pitts- 
burgh, Pa. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS  OF  PENNSYLVANIA  COMPANY 
OPERATING. 


Name. 


Office. 


Address. 


Salary. 


G.  B.Roberts 

J.  N.  McCuUough 

Wm.  Thaw 

Thos.  D.  Messier... 
John  E.  Davidson 

S.  B.  Liggett 

S.N.White  

W.  H.  Barnes 

J.  P.Farley  

D.  W.  Caldwell.... 
Wm.  A.  Baldwin 

J.  T.  Brooks 

P.  Slataper 

E.  A.  Ford 

Wm.  Stewart 

J.  N.  McCulIough.. 

Wm.  Thaw 

Thos  D.  Messier... 

Jno.  P.  Green 

W.  H.  Barnes 


President  

1st  Vice  President 

2d  "  

3d  Vice  Pres.  and  Compt'r 

Assistant  Comptroller 

Secretary  

Assistant  Secretary 

Treasurer  

Auditor 

General  Manager 

Manager 

General  Counsel 

Chief  Engineer 

Gen.  Pass'ger  &  Ticket  Agt.. 
General  Freight  Agent 

1  r 

I  I 

|-  Executive  Committee 


Philadelphia,  Pa 
Pittsburgh, 


Philadelphia, 
Pittsburgh, 


Philadelphia,  Pa  . 
Pittsburgh,  Pa  .... 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Philadelphia,  Pa 
Pittsburgh,  Pa... 

Philadelphia,  Pa 

Henry  M.  Phillips 

J.  N.  DuBarry 

Philadelphia.Pa. 

J  N   McCulIough 

Wm  Thaw 

J.  P.  Wetherill  

" 

II 

Henry  H.  Houston 

II 

W.H.  Barnes 

Pittsburgh,  Pa. 

Sam'l  M   Felton 

NORTHWESTERN    OHIO    RAILW.iY 


1137 


LINB   IN    OPERATION. 

Length,  In  Ohio. 

Single  main  track,  Toledo  Junction  to  Toledo,  0 79.983  79.983 

Total  single  main  track 79.983  79.983 

Aggregate  of  sidings  and  other  tracks 8619  8.619 

Totallength  laid  with  rail  computed  as  single  track 88.602  88.603 

Laid  with  steel  rail 11.76  11.76 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

Richland 

Crawford 

7.451 
12.759 
26.533 
19.160 
0.553 
9.548 
3.979 

0.361 
0.412 
2.545 
1.181 

7.812 
13.171 

29.078 

20.341 

0.553 

Wood 

0.957 
3.163 

10.505 

7142 

Totals 

79.983 
11.09 

8.619 
0.67 

88.602 

Steel  rail     

11  76 

GAUGE,   GRADE,   CURVATURE,   RAILS,    ETC. 

Gauge  4  ft.  9  in. 

Grade — Maximum,  per  mile  48  feet. 

Longest  maximum  ..„ 1.38  miles. 

Aggregate  length  of  maximum 2.52      " 

Curvature — Shortest  radius,  5  degree  curve 1,146.28  feet. 

Aggregate  length  of  shortest  radius 848    " 

Aggregate  length  of  all  radii 5.70  miles. 

Aggregate  length  of  tangent 74.22      " 

Kail— Iron— On  road 76.84      " 

Average  weight  per  yard  52  lbs. 

Steel — On  road 11.76   miles. 

Average  weight  per  yard  60  lbs. 

Ties — Average  number  per  mile,  main  track,  2,816 ;  sidetrack  2,640 

Number  laid  during  the  year 21,367 

Ballasted — On  whole  line 75.98  miles. 

In  Ohio 75.98      " 

With  limestone  and  gravel. 


BRIDGES,   TRESTLES,   ETC.,    IN    OHIO. 

Bridges — Wood,  6;  greatest  age,  8  years;  aggregate  length,  ft 696 

Iron,  1 ;  greatest  age,  3  years ;  aggregate  length,  ft 1,100 

Total  1,796 

72  R.R.C. 
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Trestles— 27;  greatest  age,  7  years ;  greatest  height,  25  feet;  greatest  length,  1,336; 
aggregate  length,  2,995. 
Length  of  shortest  span  of  truss,  42 J  feet ;  of  longest,  193 ;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  14  ft. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  6  inches; 

length  uf  ties,  9  ft.  6  inches. 
Number  of  track-stringers,  2  if  iron  ;  6  if  wood. 
Are  all  bridges  and  trestles  provided  with  guard  rails  ?     Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often?    Once  a  week  by  bridge  foreman  and  semi-annually  by  in- 
spectors. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Y^es. 
Feiiciug — A\  erage  and  Aggregate  Cost.  Whole  Line.  In  Ohio. 

Number  miles  fencing  computed  as  single  line 150.4  miles.      150.4  miles. 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  70  cents)...  110.4  110.4 

Eail  (average  cost  per  rod,  90  cents) 40  40 

Cost  of  fencing $33,689  60        $33,689  60 

Average  cost  of  same  per  rod 70  cts.  70  cts. 

Length  of  road  unfenced,  and  the  reason  therefor: 

Through  towns,  etc 9.566  miles.      9.566  miles. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

Cleveland,  Columbus,  Cincinnati  &  I.  R'y  at  Vernon. 

Baltimore  &  Ohio  R.  R.  at  Tiffin. 

Cincinnati,  Sandusky  &  C.  R'y  at  Tiffin. 

Lake  Erie  &  Western  R'y  at  Burgoon. 

Lake  Shore  &  M.  S  R'y  at  East  Toledo. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 

where  ? 
Lake  Shore  &  M.  S.  R'y  at  East  Toledo. 
Dayton  &  Michigan  R.  R.  at  East  Toledo. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  99. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  1. 
Number  of  crossings  of  highways  over  railroad,  2. 

under  railroad,  1. 
Number  of  highway  bridges  18  feet  above  track,  2. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Y'es. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS   AND  TELEGRAPH. 

TELEGRAPH  LINE. 

Miles  on  line  of  road  operated  86.4;  in  Ohio 86.4 

Miles  of  same  owned  by  railroad  company 86.4;      "         86.4 
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STATIONS. 

Passenger  and  freight 18;inOhio 18 

Number  with  telegraph  communication 10;      "        10 

Number  of  same  operated  by  railroad  company 10;      "        10 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?  Yes. 

ROLLING  STOCK. 

Locomotives.. 10;  average  weight— lbs .59,000  00 

Express  and  baggage  cars 3;  "  29,000  00 

Passenger  cars 6;  "  41,000  00 

Freight  cars  (other  companies'  cars  used  as  business  demands) 19,000  00 

Above  inc;ludes  not  owned  by  company  reporting. 
Locomotives,  10 ;  owned  by  P.,  Ft.  W.  &  0.  R'y. 
Express  and  baggage  cars,  3 ;  owned  by  P.,  Ft.  W.  &  C.  R'y. 
Passenger  cars,  6;  owned  by  P.,  Ft.  AV.  &  C.  R'y. 
Freight  cars,  foreign  companies  cars  used. 

Terms  of  service  : 
Engine,  6  per  cent,  per  annum  on  valuation  and  current  repairs. 
Freight  cars,  J  cent  per  mile. 
Passenger  cars,  2  J  cents  per  mile. 
Baggage  cars,  IJ  cents  per  mile. 

Number  of  locomotives  equipped  with  train  brakes,  5. 

Kind  of  brake :     Westinghouse  Air  Brake. 

Number  of  cars  equipped  with  train  brakes,  9. 

Kind :     Westinghouse  Air  Brake. 

Number  of  passenger  cars  with  "  Miller  Platform  "  :     None. 

Method  of  bridging  between  passenger  cars,  when   two  or  more  are  run   in 
trains :     Janney's  patent  platform  and  coupler. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Spear's 
patent  anthracite  coal  burner. 

Means  of  lighting  same :    Oil  and  candles. 

SPEED   OF  TRAINS. 

Express  passenger,  average  rate,  including  stops    23  miles  per  hour. 

Mail  and  accommodation 20  " 

Freight  trains ." 15  " 

EMPLOYES. 

Superintendent 1 

Telegraph  operators 27 

Engineers 13 

Baggagemen    4 

Flagmen,  switch-tenders  and  watchmen 18 

Laborers 227 


1140 


-iANIAI.     j;eport. 


Clerks 37 

Train  dispatchers 4 

Firemen 13 

Mechanics 24 

Conductors 22 

Brakemen 41 

Station  agents 19 

Section  men 20 

Other  employes 10 


Total  number  employed  by  company  in  operating  line- 
Proportion  for  Ohio 


EXPRESS    AND    TRANSPORTATION   COMPANIES. 


Express  companies  run  on  this  road  :     American  Express  Co. 
Terms  ;     $30.00  per  day. 

Special  freight  and  transportation  lines  :     Xone  except  Union  Line,  owned  by  Penn- 
sylvania Company. 


AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 

Average 
life  in 
years. 

Equipment  and  superstructure. 

Average 
life  in 
years. 

16 
15 
12 

12 
10 
10 
8 
S 
9 

12 

Locomotives -< 

Ties    Oak 

Box 

Cars 

Bridges ^ 

Coal 

Flat        

Fence  posti _ 

RATES  OF  TRANSPORTATION. 


PASSENGERS. 

Fare  charged  per  mile — 

For  distances  less  than  8  miles 

For  distances  over  8  miles — 1st  class 

2d  class 

Emigrant 

Excursion 


Highest. 

Lowest. 

Average 

4as. 

3  Cfe. 

3J  Cis 

3 

2 

^ 

2 

1 

u 

2 

1 

li 

2 

1 

li 

Minimum  rate,  10  cents. 
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FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

Highest.  Lowest. 

Firstjclass 024  Ct».  .00267  Cls. 

Second!  class 024  .00233 

Third  class 024  .00198 

Fourth  class 024  .00174 

Fifth  class 010  .00145 

Rate  per  ton  per  mile  on  freight  carried  less 
than  30  miles  • 

First  class 48  .0.517 

Second  class 48  .0517 

Third  class 48  .0483 

Fourth  class 40  .0448 

Fifth  class 32  .0414 

Rate  per  ton  per  mile  on  freight  carried  more 
than  30^mile8 : 

Firstclass 05  .0535 

Second  class 05  .0465 

Third  class 0469  .0395 

Fourth  class 0433  .0349 

Fifth  class 0366  .0291 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 05  .0209 

Carried  less  than  ten  miles 18  .0.555 

Pig  iron — Carried  ten  miles  or  more 05  .0291 

Carried  less  than  ten  miles 20  .0555 

Limestone — Carried  ten  miles  or  more 05  .0209 

Carried  less  than  ten  miles 18  .0555 

Iron  ore — Cari'ied  ten  miles  or  more 05  .0209 

Carried  less  than  ten  miles 18  .0555 

Undres'd  stone  or  lumber — Carried  10  miles  or  more.      05  .0291 

Carried  less  than  10  mi..      20  .0555 

R»te  per  100  lbs.  for  loading  :     No  charge  made  for  loading. 
Rate  per  100  lbs.  for  unloading  :     No  charge  made  for  unloading. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 


.0052  Ct8. 
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Bridges  built  in  Ohio,  as  follows — Location  or  how  designated,  Maumee  river  ;  con- 
struction, pin  connected,  through  ;  material,  iron  ;  length,  197  ft.  2  inches. 

Trestles — Length  filled  and  converted  into  embankment,  45  feet. 

Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  70c.)  1^*3. 

Ballasting — Miles  of  main  track  ballasted,  with  limestone,  2f§. 

Rail  laid — Steel,  60  lbs.  per  yard — miles  of  track,  ^-[j)\. 

Train  mileage — Passenger 121,722 

Freight 245,000 

Construction 10,962 

Total  377,684 
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Car  mileage — Passenger 224,759 

Express  and  baggage 122,'264 

Freight— loaded 1,632,097 

empty 353,831 

Caboose 113,358 

Total  2,446,309 

Fuel  consumed— Wood,  324  cords;  coal,  5,745  tons.    Total  cost $14,895  00 

Losses,  etc.,  paid — On  goods  and  baggage 260  55 

For  injuries  in  Ohio,  fatal  and  non-fatal,  to  employes  24  00 

For  animals  killed  in  Ohio — Cattle 30  00 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons 10,000  00 

TRANSPORTATION. 

Passengers — Number  carried,  local 105,271 

Average  number  carried  in  each  car  per  trip 10.9 

Average  number  of  miles  traveled  by  each 23.4 

Total  mileage,  or  number  carried  one  mile  2,470,693 

Average  amount  received  for  each 60.8  cents. 

Average  amount  pee  mile  received  for  each 2.5     " 

Freight— Tons  carried,  local 168,073 

through 79,463 

Total  S47,536 

Average  tons  in  each  loaded  car  per  trip lO.B 

Average  tons  in  each  loaded  car  per  mile 10.3 

Total  movement,  or  tons  carried  one  mile 16,910,545 

Average  amount  received  for  each  ton 71.017  cents. 

Average  amount  per  nii7e  received  for  each  ton 01.039    " 

Average  cost  per  ton  freight  per  mile AVtr    " 

Average  amount  received  for  each  ton  through  freight 51.99    " 

Average  amount  received  for  each  ton  local  freight 80      " 

Articles  transported :  Tons.  Per  cent. 

Coal 20,888  08.74 

Coke 12,885  05.21 

Stone,  lime,  sand,  etc 14,771  0.5.96 

Petroleum  561  00.26 

Pig  and  bloom  iron 2,508  01.01 

Manufactured  iron  6,281  02.54 

Lumber  and  other  forest  products 57,315  23.15 

Grain,  flour,  and  other  agricultural  products 82,452  33.31 

Livestock 4,228  01.70 

Animal  products  1,989  '       00.80 

Manufactures,  including  agricultural  implements  ...  34,651  13.99 

Merchandise 8,723  03.52 

Miscellaneous 284  00.11 

Total  tonnage  yielding  revenue 247,536        100. 

Supplies  for  company's  use 12,593 
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EARNINGS,  OPERATING  EXPENSES,  Etc.,   FOR   YEAR   ENDING   JUNE  30. 


EARNINGS. 


•transportation — local $64,018  31 

Freight  transportation— local $134,606  80 

through 41,186  65 


Total 17.5,793  45 

Mail  service 5,416  02 

Express  service  9,390  00 

Other  sources 33,023  24 


Total  earnings  of  line  operated  included  in  this  report $287,641  02 


OPERATING    EXPENSES. 

Maintenance  of  way  and  structures $88,249  86 

Maintenance  of  cars 102  40 

Motive  power 57,910  84 

Conducting  transportation  63,353  90 

General  expenses: 

Taxes  in  Ohio $9,679  94 

Salaries 947  36 

Other  general  expenses  of  operating 1,013  12 

11,640  42 


Total  operating  expenses,  being  76.92  per  cent  of  earnings $221,256  92 

Net  earnings  of  79.983  miles  operated  66,384  10 

Rentals  paid : 

Hire  of  equipment $26,143  22 

Amount  paid  P.,  F.  W.  &  C.  R'y  for  rent  of  track 20,932  08 

Amountpaid  C.  &  T.  R.  R.  for  rent  of  docks,  etc 2,998  31 

.50  073  61 


Net  income  of  operating  expenses  and  rents  paid  $16,310  49 

Per  mile  of  earnings,  $3,596.27  ;  proportion  for  Ohio  (79.983  miles) 287,641  02 

Per  mile  of  operating  expenses,  S2,766.30 ;  proportion  for  Ohio  (79.983 

miles) 221,256  92 

Per  mile  of  net  earnings,  $829.97;  proportion  for  Ohio  (79.983  miles) 66,384  10 
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ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30 


No. 

Date. 

Name  of 
person. 

Occupation. 

Cause  of  accident. 

Character  of  injury. 

1 

1880. 
Aug.    2 
Oct.    26 

Dec.'    0 

Chas.  Gunther 
Linc'uBurgett 

A.  D.  Dickson.. 

Brakeman... 
Farmer 

In  act  of  uncoupling,  fell  be- 

2 

Assisting  in  turning  engine 
on  turntable ;  engine  took 
steam,  and  run  off'  end  of 

3 

Accident  occurred  at  the 
public  crossing,  1%  miles 
west  of    DeKalb,     Horse 
frightened    and   ran  off, 
running  toward  freight 
train  just  then  i)assing  the 
crossing,  throwing  Mr. 
Dickson  against  one  of 

ments  of  foot  and  ankle. 

SUMMARY  OF  ACCIDENTS. 

PERSONS   KILLED — CAUSES. 

Employes— Run  over  in  yards,  on  sidings,  or  in  switching 1 

Others — Riding  or  driving  across  track 1 

Total 2 

PERSONS  IN.TORBD — CAUSES. 

Employes — Miscellaneous 1 

RECAPITULATION. 

Killed — Employes — mibconduct  or  want  of  caution 1 

Others — at  stations  and  highway  crossings 1 

Total  killed 2 

Injured — Employes— misconduct  or  want  of  caution  1 


Stale  of  Pennsylvania,  (  ounty  of  Allegheny,  ss. : 

Thomas  D.  Messier,  Third  Vice  President  of  the  Pennsylvania  Company,  oper- 
ating the  Northwestern  Ohio  Railway,  being  duly  sworn,  deposes  and  says  that  he 
caused  the  foregoing  statements  to  be  prepared  by  the  proper  officers  and  agents  of 
this  company,  and,  having  carefully  examined  the  same,  declares  them  to  be  a  true, 
full,  and  correct  statement  of  the  condition  and  affcirs  of  said  company  on  the  thir- 
tieth day  of  June,  A.  D.,  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  Thos.  D.  Messler, 

[seal  of  e.  e.]     •  Third  Vice  Fresident. 

Subscribed  and  sworn  to  before  me  this  9th  day  of  September,  A.  D.  1881. 
[seal.]  Frank  Semple, 

Notary  Public. 


OHIO  CENTRAL  RAILROAD  COMPANY. 

[From  November  1, 1880,  to  June  30, 1881.] 


Name  of  road:     Ohio  Central  Rai'iroad. 
By  whom  owned :     Ohio  Central  Railroad  Company. 
By  whom  operated  :     Ohio  Central  Railroad  Company. 
Name  of  company  making  this  report:     Ohio  Central  Railroad  Company. 
General  office  at  Toledo,  O. 
Principal  office  in  Ohio  at  Toledo,  O. 

Address  correspondence  relating  to  this  report  to  W.  H.  Andrews,  Auditor, 
at  Toledo,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

This  railroad  was  first  known  as  the  Atlantic  and  Lake  Erie  Rail- 
way', and  was  incorporated  as  such  in  1869.  Under  this  name  a  large 
amount  of  work  on  suhstructure  was  done  between  its  termini,  Toledo 
and  Pomeroy,  and  several  miles  of  track  laid  between  New  Lexington 
and  Moxahala,  in  Perry  county. 

In  1876,  the  corporate  name  was  changed  to  the  Ohio  Central  Rail- 
way without  a  change  of  organization,  and,  under  this  name,  track  was 
laid  from  Bremen,  in  Fairfield  county,  to  the  P.,  C.  and  St.  L.  Railway, 
near  Newark,  in  Licking  county.  In  1877  it  was  put  into  the  hands  of 
a  Receiver,  and  was  sold  at  judicial  sale  in  March,  1878,  to  a  trustee  rep- 
resenting the  principal  creditors. 

In  November  following,  that  portion  of  the  road  between  Bush's 
Station,  in  Fairfield  county,  and  Corning,  in  Perry  county,  was  sold  to 
an  association  of  persons  that  extended  the  line  from  Bush's  to  Colum- 
bus, and  was  incorporated  as  the  Columbus  and  Sunday  Creek  Valley 
Railroad  Company.  In  1880,  the  remainder  of  the  line  of  road  was  sold 
to  the  present  organization,  which  was  incorporated  under  the  name  of 
the  Ohio  Central  Railroad  Company,  and  consolidated  with  the  Colum- 
bus and  Sunday  Creek  Valley  Railroad  Company,  with  a  capital  stock 
of  $4,000,000,  afterwards  increased  to  $4,500,000.  The  whole  road,  as  now 
oj^erated,  was  opened  Nov.  1,  1880. 

In  .Januarj',  1881,  the  company  purchased  the  stock  of  the  Ohio 
Central  Coal  Company,  and,  for  this  purpose,  increased  its  capital  stock 
from  84,500,000  to  $12,000,000. 

This  company  also  uses,  under  lease  from  the  P.,  C.  and  St.  Louis 
Railway  Company,  that  portion  of  the  Muskingum  Valley  Division 
between  Bremen  and  New  Lexington,  and  that  part  of  the  Central  Ohio 
Division  between  Alum  Creek,  aggregating  15.9  miles  of  leased  road 
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AKKUAL     EEPOBTo 
NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary 


Dan'lP.  Eells 

Samuel  Thomas 

B.  G.  Mitchell 

B.  G.  Mitchell , 

W.  H.  Andrews 

G.  G.  Hadley 

W.  H.  Vandergrift 

C.  Buxton 

Hudson  Fitch 

Hudson  Fitch 

Dan'l  P.  Eells 

Samuel  Thomas 

C.  S.  Brice 

George  I.  Seney,... 


President 

Vice  President 

Secretary  

Treasurer 

Auditor  and  cashier 

General  Manager 

Superintendent 

Chief  Engineer 

General  Freight  Agent., 
General  Ticket  Agent 


Cleveland,  Ohio. 
Columbus,  "  . 
New  York  City.. 

Toledo,  Ohio 


Executive  Committee.. 


Cleveland,  Ohio. 
Columbus,  "  . 
Lima.  "     . 

New  York  City.. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Dan'l  P.  Eells 

Cleveland,  O 

Columbus,  0 

C.  S.  Brice 

New  York  City. 

Wm.  H.  Harris 

New  York  City.. 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law — 

Amount— common '. $12,000,000  00 

Number  of  shares — common 120,000  00 

Par  value  of  each — common 100  00 

Capital  stock  authorized  by  vote  of  company — common 12,000,000  00 

Amount  subscribed — common 12,000,000  00 

Total  paid  in  capital  stock — common 12,000,000  00 

Capital  stock  issued,  and  on  what  account,  as  follows : 


On  what  account. 


No.  shares. 


Amount  of 
common. 


For  subscriptions  paid  in  cash 

For  original  construction 

For  construction  on  extension  of  line  or  branches.... 
For  purchase  of  Ohio  Central  Coal  Company's  stock 

Total 


1,000 
40,000 

4,000 
75,000 


$100,000 

4,000,000 

400,000 

7,500,000 


120,000 


$12,000,000 
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Stockholders,  residents  of  Ohio,  10. 

Amount  of  stock  held  by  them  June  30,  1881,  S49,600. 

Agents  authorized  to  transfer  stock  :     Metropolitan  National  Bank,  New  York  City. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  226,450. 


FUNDED   DEBT. 


1.  Kind  of 
bond  or  obli- 
gations. 

2.  If  and  how 
secured. 

3.  Date  of 
issue. 

4.  When  due. 

6.  Amount  of 

authorized 

issue. 

7.  Amount    • 
actually  issued 

Jan.    1,1880 
1,1881 

1. 1880 

1. 1881 

Aug.  2,1880 
Sept.  1,1880 

Jan.  1,  1920 
1,  1921 
1,  192iJ 
1,  1921 

July  1,  1920 
$20,000  Sept. 
1, 1881 ;  820,- 
000  semi- 
annually.... 

6 

7 
6 

8 

83,000,000  00 

300,000  00 

3,000,000  00 

300,000  00 

600,000  00 

400,000  00 
800,000  00 

83,000,000  00 

3,000  000  00 

300,000  00 

Toledo  terminal  1st 
mortgage  bonds.. 

600,000  00 

400,000  00 

88,040,000  00 

♦Assessments  paid. 


Average  amount  per  mile  of  single  main  track  (217.4  miles). 
Proportion  of  same  for  Ohio,  all. 


$36,982 


OTHER  INDEBTEDNESS. 


Contracted  for  construction,  equipment  or  real  estate S30.i,846  89 

All  other  debts,  current  credit  balances,  etc 84,029  63 

Total  unfunded  debt 389,876  52 

Cash  securities,  debit  balances,  etc.,  available  to  payment..      83,834  24 

Net  unfunded  debt $306,042  28 

Average  amount  per  mile  of  single  main  track  (217.4  miles)..      $1,407  00 
Proportion  of  same  for  Ohio,  all. 

Total  net  debt  liabilities 8,346,042  28 

Average  amount  per  mile  of  single  main  track  (217.4  miles)..    588,390  00 
Proportion  of  same  for  Ohio,  all. 

Total  of  paid  in  stock  and  debt,  including  stock  issued 

for  O.  C.  C.  Co.'s  stock 20,346,042  28 

Total  average  amount  per  mile,  exclusive  of  $750,000  stock 

for  purchase  of  O.  C.  C.  Co.'s  stock S.59,089  00 

Total  average  amount  per  mile,  inclusive  of  $750,000  stock 

for  purchase  of  O.  C.  C.  Co.'s  stock 93,588  00 
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ANNUAL  REPORT. 
COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


Expenditures 
for  the  j'ear 
ending  June 
30th,  1881. 


Right  of  way 

Civil  engineering 

Grading  and  masonry 

Bridges 

Timber  and  ties 

Superstructure 

Fencing  

Passenger  and  freight  stations 

Engine  and  car  houses 

Machine  shops,  machinery  and  fixtures. 

Other  buildings  and  fixtures 

Telegraph  

Steel  rails 

Interest  and  discount — miscellaneous... 

Terminal  facilities  atToledo 

Ballasting 

Splices,  spikes  and  bolts 

Frogs  and  switches 


Total  expenditures  for  construction. 


S21,228  89 

1,158  05 

18,926  73 

7,232  16 

4,050  26 

6,774  69 

9,367  75 

26,208  15 

448  92 

72,684  22 

5,762  79 

1,768  87 

25,852  48 

342,143  46 

349,804  74 

41,206  32 

4,197  19 

5,1.56  73 

1943,972  40 


EOAD  ACQUIRED  BY  PURCHASE. 

Columbus  &  Sunday  Creek  Valley  R.  R.— purchased  for $3,000,000  00 

Construction  of  Ohio  Central  R.  R.,  in  addition  to  above 7,440,000  00 

Subsequent  expenditures  for  construction 943,972  40 


Total  expended  for  construction  and  purchase  $11,383,972  40 

Average  cost  per  mile  of  roadconstructed(single  main  track,  217.4  mi.)  52,364  00 

Average  cost  per  mi.  of  road  owned  by  Co. (single  main  track,  217.4  mi.)  52,364  00 

Proportion  of  same  for  Ohio All. 


COST   OF   EQUIPMENT   OWNED   BY    COMPANY. 


Locomotives,  30 

First  class  passenger  cars,  8 

Second  class  passenger  cars,  4. 

Box  freight  cars,  158 

Platform  cars,  64 

Baggage  cars,  3 

Mail  and  express  cars,  3 

Coal  cars,  2,614 

Stock  cars,  10 

Caboose  cars,  16 

Wrecking  cars,  2 


Total  cost  of  railroad  equipment  owned  by  company. 


55247,500  00 

40,000  00 

10,000  00 

79,000  00 

22,400  00 

8,100  00 

9,000  00 

1,038,151  93 

4,750  00 

9,600  00 

3,000  00 

1,471,.501  93 
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Average  amount  per  mile  (of  single  main  track,  217.4  miles) 6,768  00  • 

Proportion  for  Ohio,  all 12,855,474  33 

Total  for  road  and  equipment 69,132  GO 

Total  average  amount  per  mile  (of  single  main  track,  217.4  miles). 
Proportion  for  Ohio,  all. 

CHARACTERISTICS,  Etc. 

PROPOSED    LINES. 

From  Corning  to  Buckingham,  20  miles.  ' 

LINE   IN   OPERATION. 

Length:  In  Ohio. 

Single  main  track,  Toledo,  Ohio,  to  Bremen,  Ohio 160.6  All. 

New  Lexington,  Ohio,  to  Corning,  Ohio 12.4  " 

\lum  Creek,  Ohio,  to  Bush's,  Ohio 24.4  " 

Total  single  main  track 197.4  " 

Aggregate  of  sidings  and  other  tracks 16  9  " 

Total  length  laid  with  rail  computed  as  single  track 214.3 

Laid  with  steel  rail 1.50 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

Lucas 

Wood 

Seneca 

2.4 
31.4 
15.9 

92 
18.2 

4.2 
22.2 

1.7 

4.8 
31.6 
33.9 
12.4 

9.5 

.4 

.7 

.9 

.2 

1.9 

.2 

1.1 

.1 

.4 

1.4 

2.6 

6.2 

.8 

2.8 
32.1 
16.8 

9.4 

23.3 
1  8 

33 

Fairfield  

36  5 

18.6 
10.3 

Total 

197.4 

16.9 

214  3 

150 

LINE   OPERATED   UNDER   LEASE — EMBRACED    IN    THIS   REPORT. 

Length.  In  Ohi( 

P.,  C.  &  St.  L.  R'y,  Columbus,  Ohio,  to  Alum  Creek,  Ohio 41.3  All. 

C.  &  M.  V.  R'y,  Bremen  to  New  Lexington,  Ohio 11.6  " 


Total  single  track 15.9 
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GAUGE,   GRADE,   CHEVATUKE,    KAILS,   ETC. 

Gauge 4  feet  8 J  in. 

Grade — Maximum,  per  mile 66  feet. 

Longest  maximum 21,120    " 

Aggregate  length  of  maximum 42,768    " 

Curvature — Shortest  radius 956    " 

Eail— Iron — On  road 474  miles. 

Average  weightper  yard 56  lbs. 

Steel — On  road  150  miles. 

Average  weight  per  yard 53  lbs. 

Ties — Average  number  per  mile 2,600 

Number  laid  during  the  year 400,000 

Ballasted — On  whole  line 125  miles. 

In  Ohio All. 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  18;  greatest  age,  IJ  years;  aggregate  length,  1,945  feet. 
Trestles — Length  of  shortest  span  of  truss,  55  feet;   of  longest,   150  feet;   greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  14  feet,  6  in. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  20  inches; 

length  of  ties,  9  feet. 
Number  of  track  stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  staled  examinations  ?    Yes. 
How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
Tunnels — stone,  1 ;  length,  660  feet. 

wood,  1 ;       "      1594  feet ;  total,  2254  feet. 

FENCING — AVERAGE  AND  AGGREGATE  COST. 

V?liole  line.     In  Ohio. 
Number  miles  fencing,  computed  as  single  line 100  All. 

Kind  of  fencing,  as  follows  : 
Wire  (average  cost  per  rod,  $  .75.) 
Average  cost  of  same  per  rod,  75  cents. 
Length  of  road  unfenced,  and  the  reason  therefor :     Road  is  being  fenced  as  fast  as 

can  be  built. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 
Lake  Erie  and  Western  Railway  at  Fostoria,  O. 
Columbus  and  Toledo  Railroad  at  Fostoria,  O. 
Baltimore  and  Ohio  Railroad  at  Fostoria,  O. 
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Cincinnati,  Sandusliy  and  Cleveland  Railroad  at  Berwick,  0. 

Pittsburgh,  Ft.  Wayne  and  Chicago  Railway  at  Bucyrus,  O. 

New  York,  Pennsylvania  and  Ohio  Railway  at  Locust,  O. 

C.  C.  C.  &  I.  Railway,  Indiana  Division  at  Locust,  O. 

C.  C.  C.  &  I.  Railway,  Columbus  Division  at  Levering,  0. 

Mt.  Gilead  Short  Line  Railway  at  Mt.  Gilead  O. 

Cleveland,  Mt.  Vernon  and  Columbus  Railroad  at  Centerburg,  O. 

Pittsburgh,  Cincinnati  and  St.  Louis  Railway  near  Granville,  0. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 

where? 
Lake  Shore  and  Michigan  Southern  Railway  at  Toledo,  O. 
Dayton  and  Michigan  Railway  at  Toledo,  Ohio. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  300. 
Number  of  crossings  of  highways  over  railroad,  2. 

"  "  "  under  railroad,  10. 

"  Highway  bridges  18  feet  above  track,  2. 

Do  all  trains  stop  at  R.  R.  crossings  as  required  by  law  ?   Yes. 
Are  flagmen  stationed  at  each  ?    "Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated,  213.3. 

Miles  of  same  owned  by  railroad  company,  none. 


Passenger  and  freight,  53. 

Number  with  telegraph  communication,  32. 

Number  of  same  operated  bj'  railroad  company,  53. 


ROLLING  STOCK. 


average  weight 10,000  pounds. 

28,000      " 

40,000      " 

18,000      " 

20,000      " 


Locomotives 30; 

Express  and  baggage  cars 6;  " 

Passenger  cars 12;  " 

Freight  cars  2648; 

Other  cars 18;  " 

Number  of  locomotives  equipped  with  train  brakes,  9. 

Kind  of  brake :     Westinghouse  Automatic  Air  Brake. 

Number  of  cars  equipped  with  train  brakes,  14. 

Number  of  passenger  cars  with  "  Miller  Platform,"  12. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

"  Miller  Platform." 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars   used   for  the  transportation  of  passengers :     Baker 

heater  and  Spears  stoves. 
Means  of  lighting  same :     Oil  lamps  and  coach  candles. 
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SPEED   OF  TRAINS. 

Express  passenger,  average  rale,  including  stops 25  miles  per  hour. 

Mail  and  accommodation,  "  25  " 

Freight  trains,  "  12  " 

EJIPLOYES. 

Superintenaents 1 

Telegraph  operators 22 

Engineers 41 

Baggagemen  4 

Flagmen,  switch-tenders  and  watchmen 26 

Laborers 20 

Clerks 24 

Train  dispatchers 3 

Firemen  41 

Wipers. 16 

Mechanics 72 

Conductors 20 

Brakemen 40 

Station  agents 37 

Section  men 214 

Other  employes 18 

Total  number  employed  by  company  in  operating  line 600 

Proportion  for  Ohio 600 

EXPKESS  AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     United  States,  Adams  and  Union. 
Terms  :     An  agreed  rate  per  100  pounds,  averaging  about  25  cents. 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  charged  per  mile —  Highest.         Lowest.      Average. 

For  distances  less  than  8  miles 10  Cts.  3  Cts. 

For  distances  over  8  miles — 1st  class 3  2  1-   2.69  Cts. 

excursion 2  1 

FREIGHT. 

Rate  per  100  lbs.  per  mill  when  freight  weighs  less  than  a  ton : 

First  class  } 

Second   class i 

Third  class i 

Fourth  class i 

Fifth  class  ^ 

Special  class i 
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Rate  per  ton  per  mile  on  freight  crried  less  than  30  miles : 

First  class 5 

Second  class 5 

Third  class 5 

Fourth  class o 

Fifth  class 4 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class  ^ 

Second  class 5 

Third  class ri 

Fourth  class ^ 

Fifth  class 4 

Special  class 3.7 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 3.4 

Carried  less  than  ten  miles o 

Pig  iron — Carried  10  miles  or  more 3.4 

Carried  less  than  10  miles 5 

Limestone — Carried  10  miles  or  more  3.4 

Carried  less  than  10  miles 5 

Iron  ore — Carried  10  miles  or  more 3.4 

Carried  less  than  10  miles 5 

Undressed  stone  or  lumber — Carried  10  miles  or  more....  3.7 

Carried  less  than  10  miles...  5 


5 

5 

5 

5 

5 

5 

5 

5 

4 

4 

5 

5 

3.3 

a 

2.8 

4 

2.3 

3J 

1.3 

2* 

1.3 

2.3 

1.3 

2.2 

b 

.5 

1.3 

2.2 

5 

5 

1.3 

2.2 

5 

5 

1.3 

2.2 

5 

5 

1.3 

2.3 

5 

5 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 


Construction. 


Material. 


Length. 


Toledo  

Toledo 

Pemberville 

Pemberville 

McCutchensville 
Broken  Sword.... 

Bucyrus 

New  Winchester 

Locust 

Mt.  Gilead , 

Alum  Creek 

Marengo 

Granville  

Millersport 


100  feet. 

125  " 

150  " 

100  " 

150  " 

100  " 

150  " 

76  " 

100  " 

100  " 

100  " 

60  " 

150  " 

110  " 


73 


R.R.C. 
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Train  mileage — Passenger  133,180 

Freight 201,234 

Construction 25,868 

Total 360,282 

Car  mileage — Passenger 237,517 

Express  and  baggage 129,638 

Freight— loaded 2,510,339 

empty 1,931,555 

Caboose 201,271 

Construction  and  other 564,731 

Total 5,575,051 

Fuel  consumed— Wood,  225  cords  ;  coal,  15,001  tons ;  total  cost $17,982  54 

Losses,  etc.,  paid — On  goods  and  baggage 98  30 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

to  employes 681  85 

For  animals  killed  in  Ohio  : 

Cattle,  3 S19  50 

Sheep,  15 50  00 

Total 599  50 


TRANSPORTATION. 

Passengers — Numl'tr  carried,  local 66,629 

Average  number  carried  in  each  car  per  trip 5.6 

Average  number  of  miles  traveled  by  each 19.84 

Total  mileage,  or  number  carried  one  mile 1,321,981 

Average  amount  received  for  each -  53.B8c. 

Average  amount  per  mile  received  for  each 2.69c. 

Freight— Tons  carried— local  247,732 

Average  tons  in  each  loaded  car  per  trip 11.11 

"               "                       "          mile 11.57 

Total  movement,  or  tons  carried  one  mile  29,044,685 

Average  amount  received  for  each  ton  SI  09.97 

"         amount  7Jer  ?;]i7«  received  for  each  ton .938c. 

"         cost  per  ton  freight  per  mile .623c. 

"         amount  received  for  each  ton  local  freight SI  09.97 

"         cost  each  ton  local  freight 73.103c. 

Articles  transported :                                                                               Tons.  Per  cent. 

Coal 189,5.53  76.52 

Stone,  lime,  sand,  etc 3,136  1.26 

Petroleum 218  .09 

Ores 296  .12 

Pig  and  bloom  iron 2,573  1.04 

Manufactured  iron 1,357  0.54 
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Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products 

Manufactures,  including  agricultural  implements  . 

Merchandise 

Miscellaneous 


Total  tonnage  yielding  revenue 
Supplies  for  company's  use 


28,430 

11.48 

10,883 

4.40 

665 

0.26 

108 

.04 

3,117 

1.26 

3,336 

1.3.5 

4,060 

1.64 

347,732 

100. 

29,476 

EARNINGS,   0PER.4.T1NG    EXPENSES,   Etc.,  FOR  EIGHT  MONTHS  ENDING 
JUNE  30th. 

EAIiKINGS. 

Passenger  transportation — local $35,566  33 

Freight  transportation— local  272,430  47 

Mail  service 4,867  76 

Express  service 1,162  22 

•Other  sources 22,115  83 


Total  earnings  of  line  operated  included  in  this  report §336,142  61 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $36,668  16 

Maintenance  of  cars 19,596  46 

Motive  power 8,963  65 

■Conducting  transportation 120,957  30 

General  expenses  : 

Taxes  In  Ohio 2,170  96 

Salaries 16,076  39 

•Other  general  expenses  of  operating  5,310  61 


Total  operating  expenses,  being  62.4  per  cent,  of  earnings $209,743  53 


Net  earnings  of  213.3  miles  operated $126,399  08 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc 9,263  45 

Net  income  over  operating  expenses  and  rents  paid 117,135  63 

Percentage  of  same  to  capital  stock  and  debt,  exclusive  of  that  issued 

for  O.  C.  0.  Co.'s  stock  .091 

Percentage  of  to  total  means  applied  to  construction,  etc .091 

Per  mile  of  earnings $1,575  00;  proportion  for  Ohio  (213.3  mi.)..  $336,142  61 

operating  expenses 983  00;          "                 "               "          ..  209,743  53 

net  earnings 592  00;          "                 "               "          ..  126,399  08 
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OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

KECEIPTS  OTHEH  THAN  EAKNIKGS. 

Payments  on  capital  Stock $12,000,000  00 

Sale  of  bonds  of  company 8,040,000  00 

Sale  of  real  estate,  donation  for  Bucyrus  shops 50,000  00 

Increase  of  floating  debt 306,042  28 

520,396,042  28 

PAYMENTS   OTHER   THAN   OPERATING    EXPENSES   AND   KENTALS. 

Interest  on  bonds S117,000  00 

Construction  of  new  work 943,072  40 

Additional  equipment 1,471,501  93 

Ohio  Central  coal  stock  investment 7,500,000  00 

Purchase  of  road 10,440,000  00 

520,472,474  33 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  Stock 512,000,000  00 

First  mortgage  bonds 3,300,000  00 

Toledo  terminal  bonds 600,000  00 

Car  trust  certificates.  No.  1 400,000  00 

No.  2 440,000  00 

Income  bonds 3,800,000  00 

Temporary  loan 305,846  89 

Accrued  interest 10,666  64 

Sundry  accounts  payable 73,362  99 

Income  account 39,468  99 


§20,469,345  51 


ASSETS. 

Cost  of  road §11,383,972  40 

Equipment 1,471,501  93 

Investment  in  Ohio  Central  Coal  Co.'s  stock  7,500,000  00 

Due  from  agents 29,524  46 

"        connecting  roads 17,041  68 

"        accounts  receivable  and  individuals 3,986  34 

Sundry  other  accounts 6,541  79 

Supplies  on  hand 30,036  94 

Cash  on  hand 26,739  97 


),469,345  51 


OHIO   CENTRAL    R.iILROAD. 


1157 


ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 


6 

!2| 

Date. 

Name  of  person. 

Occupation. 

Cause  of  accident. 

Character  of 
injury. 

1 

Jan. 13 
28 

Jbeb.24 
Mar.  15 

15 

15 

June 12 

John  Monahan 

Michael  Donahoe 

S.  H.Turner 

G.  R.  Gorham 

Jac.  Schwartzkoff.. 

Geo. 

C.  A.  Vansickle  ... 

Passenger... 
Switchman.. 

Brakeman  .. 
Engineer  ... 

Fireman 

Brakeman  .. 

2 

Foot  caught  in  guard 

S 

amputated. 

4 

6 

6 

7 

F'ght  train  from  track 

Head,   arm   and 

back  injured. 
Scalded. 
Killed. 
Finger  mashed. 

SUMMARY  OF  ACCIDENTS. 


PERSONS   KILLED — CAUSES. 

Employes — Engine  or  train  leaving  or  thrown  from  track  1 

Total 1 

PERSONS   INJURED — CAUSES. 

Passengers — Falling  between  cars 1 

Employes — Coupling,  or  caught  between  cars  and  engine 2 

Engine  or  train  leaving  or  thrown  from  track 1 

Broken  axles  and  exploded  or  capsized  engine 2 

Total 6 

RECAPITULATION. 

Killed — Employes — from  causes  beyond  their  control 1 

Total  killed  1 

Injured — Passengers — from  misconduct  or  want  of  caution 1 

Employes — from  causes  beyond  their  control  3 

misconduct  or  want  of  caution 2 

Total  injured 6 
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TRAIN  ACCIDENTS— ENTIRE  LINE. 


Cause  of  accident. 


Effect  of  Accident. 


Apr. 

May 


Freigiit, 

Passenger*... 


Frt.  &  light  eng. 
Freight , 


"  Sycamore . 
"  Berwick.... 
"   Bucyrus.... 


Pleasantville 


Frt.  <S:  const' n  . 
Two  freights.... 

Freight 

Frt.  ct  const'n  , 

Freight 

Passenger*. 

Freight , 

Construction .... 
Frt.  &  const'n.. 

Two  freights.... 


Track  out  of  line... 
Expansion  of  rails.. 


Car  broke  down  ... 
Track  out  of  line  . 

Bad  crossing 

Broken  wheel 


Freight 

Frt.  ct  passenger 


Caboose  jumped  track. 

Engine  tender  went  in 
creek. 

Two  flat  cars  derailed. 

Two  engines  disabled  and 
eleven  cars  damaged . 

Engine  tender  slightly 
damaged. 

Six  cars  derailed. 

Engine  and  seven  cars  de- 
railed :  one  man  killed, 
two  injured. 

Engine  pilot  damaged. 

Two  engine  polots  and  sev- 
eral draw  bars  broken. 

4  cars  slightlj  damaged. 

Engine  pilot  and  two  draw 
bars  broken. 

Slight  damaged. 

Five  cars  wrecked. 

Eng.  off  track :  no  damage. 

One  broken  wheel. 

Two  engines  and  six  cars 

wrecked. 
Tw^o  engines  disabled  and 

several  draw  bars  broken. 
Two  cars  wrecked. 
Caboose  thrown  from  track. 


SUMMARY  OF  TRAIN  ACCIDENTS. 
Number : 

Accidents  causing  derailment  of  trains 9 

Accidents  not  resulting  in  derailment  of  train 3 

Collisions — butting    5 

crossing I 

rear 2 

Total  accidents 20 

Causes  of  accidents  effecting  derailment  of  trains : 

Broken  axle 1 

Track  out  of  line 3 

Rails  expanded 

Bad  crossing 

Washout , 

Unexplained  

Other  causes , .'. 

Total 

Causes  of  collisions : 

Failure  of  brakes 1 

Orders — absence  of,  mistake  in,  neglect  or  disobedience  to 3 

Runaway  engine 3 

Signals — failure  to  use,  or  absence  of 1 

Total 
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Causes  of  accidents  not  resulting  in  derailment  of  trains  : 

Other  causes— broken  wheel,  2;  broken  car,  1 ;  total 3 

Total  derailments 9 

Total  collisions 8 

Total  accidents 20 


Slate  of  Ohio,  County  of  Lucas,  ss. : 

G.  G.  Hadley,  General  Manager  of  the  Ohio  Central  Railroad  Company,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  exam- 
ined the  same,  declares  them  to  be  a  true,  full  and  correct  statement  of  the  condition 
and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  G.  G.  Hadley, 

[sE.^L  OP  E.  H.]  General  Manager. 

Subscribed  and  sworn  to  before  me,  this  7th  day  of  September,  A.  D.  1881. 

Sylvester  Lamb, 
[seal.]  Notary  Public,  Lucas  county,  0. 


OHIO  AND   MISSISSIPPI  RAILWAY  COMPANY. 


Name  of  road ;  Ohio  and  Mississippi  Kailway. 
By  whom  operated  :  John  King,  Jr.,  Receiver. 
By  what  authority :     Order  of  court. 

Name  of  Receiver  making  this  report:     John  King,  Jr.,  Receiver  of  Ohio  and 
Mississippi  Railway  Company. 

General  office  at  Cincinnati,  Ohio. 

Principal  office  in  Ohio  at  Cincinnati,  Ohio. 

Address  correspondence  relating  to  this  report  to  C.  A.  Beecher,  at  Cincinnati,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  original  charter  of  the  Ohio  and  Mississippi  Railway  Company 
in  Ohio  was  passed  March  15,  1849.  An  amendment  to  this  charter, 
defining  intentions  of  original  charter  and  extending  its  powers,  was 
passed  Jan.  24,  1851.  This  company  was  foreclosed  by  decree  of  the 
Circuit  Court  of  the  United  States  for  the  Southern  District  of  Ohio 
April  16, 1861.  The  original  act  of  incorporation  of  the  0  &  M.  R.  R. 
Co.  of  the  State  of  Indiana  was  passed  Feb.  14,  1848,  and  amended  Jan. 
15, 1849,  and  Feb.  13, 1851,  by  two  separate  acts,  and,  also,  March  3, 1859. 
This  company  was  foreclosed  by  decree  of  the  Circuit  Court  of  the  United 
States  for  the  District  of  Indiana  May  14,  1867. 

The  original  charter  of  the  0.  &  M.  R.  R.  Co.  of  the  State  of  Ill- 
inois was  passed  Feb.  12,  1851,  and  amended  Jan.  22,  1852,  Feb.  11,  1853, 
and  Feb.  24,  1854.  This  company  was  foreclosed  by  decree  of  the  Circuit 
Court  of  the  United  States  for  the  Southern  District  of  Illinois  March, 
1862,  and  was  purchased  by  the  0.  &  M.  R'y  Co.  of  the  State  of  Illinois, 
which  had  been  incorporated  by  a  special  act  Feb.  5,  1861. 

The  0.  &  M.  R'y  Co.  of  Ohio  was  consolidated  with  the  0.  &  M.  R. 
R.  Co.  of  Indiana  and  the  0.  &  M.  R'y  Co.  of  Illinois  Nov.  4,  1867,  with 
the  name  0.  &  M.  R'y  Co.  Articles  of  consolidation  were  filed  in  the 
office  of  the  Secretary  of  State  for  the  State  of  Ohio  Nov.  26,  1867.  The 
termini  of  the  new  organization  were  Cincinnati,  in  the  State  of  Ohio, 
and  East  St.  Louis,  in  the  State  of  Illinois,  with  a  branch  from  North 
Vernon,  in  the  State  of  Indiana,  to  Jeflfersonville,  in  the  State  of  Indiana. 

On  the  30th  of  January,  1875,  the  0.  &  M.  R'y  Co.  purchased  a  rail- 
road extending  from  Shawneetown,  in  the  State  of  Illinois,  to  Beards- 
town,  in  the  State  of  Illinois.     This  road  was  then  known  as  the  Spring- 
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field  &  Illinois  South  Eastern  R.  R.,  which  had  been  originally  con- 
structed under  charters  granted  as  follows,  viz. :  The  original  charter 
of  the  Springfield  and  Pana  R.  R.  Co.  was  passed  Feb.  16,  1867,  and 
amended  April  16, 1869,  the  name  being  changed  to  the  Pana,  Springfield 
&  N.  W.  R.  R.,  and  again  amended  April  19,  1869.  The  original  charter 
of  the  111.  &  S.  E.  R.  R.  was  granted  Feb.  27,  1867,  and  amended  Feb.  24, 
1869,  extending  the  authority  to  construct  this  road  to  a  point  on  the 
Mississippi  river  not  north  of  Rock  Island  and  not  south  of  Quincy, 
with  the  power  to  build  branches  and  erect  telegraph  lines.  The  Pana, 
Springfield  tt  N.  W.  R.  R.  and  the  Illinois  and  S.  E.  R.  R.  consolidated, 
by  agreement  of  consolidation  dated  Dec.  7, 1869,  and  the  name  of  Spring- 
field it  111.  S.  E.  R'y  Co.  was  adojated.  This  railway  was  sold  under  a 
decree  of  foreclosure  in  the  Circuit  Court  of  the  United  States  for  the 
Southern  District  of  Illinois  Sept.  15, 1874,  by  a  deed  of  convej'ance  made 
to  M.  H.  Bloodgood  Jan.  IS,  1875,  and  re-conveyances  were  made  as  fol- 
lows, viz. :  From  M.  H.  Bloodgood  to  F.  Schuchardt  and  John  Blood- 
good,  and  their  wives,  respectively;  to  Daniel  Torrance  and  wife  Jan. 
19,  1875;  and  from  Daniel  Torrance  and  wife  to  the  0.  &  M.  R'y  Co. 
Jan.  30,  1875. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

W.  T.  McClintick 

$2,000 
12  000 

W  M  Walton 

2  700 

Clias  S.  Cone  

2,500 
2,500 
6  000 

Andrew  Donaldson 

W.  W.  Peabody  

General  Superintendent... 

11 

„            

1  500 

General  Freight  Agent 

General  Ticket  Agent 

4,000 
3  300 

DIRECTORS. 


Name. 

Residence. 

Name. 

Kesidence, 

New  York  City.. 

St.  Louis,  Mo 

Cincinnati,  O 

New  York  City.. 
Cincinnati,  0 

New  York  City.. 

Theo.  J.  Meier 

New  York  City. 

John  Waddle 

W.  T.  McClintick 

Frank  W.  Tracy 

Springfield,  111. 

Robt.  L.  Cutting,  Jr 
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CAPITAL  STOCK. 


CAPITAL   STOCK   AUTHORIZED   BY   LAW. 

Amount— common $20,000,000  OO 

preferred 5,000,000  00 

Number  of  shares — common 200,000 

preferred 50,000 


Par  value  of  each — common  ... 
preferred 


250,000 
$100  00 

100  oa 


CAPITAL   STOCK   AtlTIIOP.IZED   BY   VOTE   OF   COJIPAXY. 

Amount— common  $20,000,000  00 

preferred  5,000,000  00 


Amount  subscribed— common $20,000,000  00 

preferred  4,030,000  00 


$25,000,000  00 


Total  paid  in  capital  stock— common  $20,000,000  00 

preferred 4,030,000  00 


24,030,000  00 


24,030,000  00 
61,145  OO 


Average  amount  paid  in  per  mile  of  single  main  track  (393  miles) 

Proportion  of  same  for  Ohio  (19.52  miles) 1,198,550  40 


CAPITAL   STOCK   ISSUED,   AXD   ON   TVHAT   ACCOUNT,   AS   FOLLOWS: 

For  subscriptions  paid  in  cash — Number  shares,  240,300;  amount  of  common, 
$20,000,000.00;  amount  of  preferred,  $4,030,000.00. 

Stockholders,  residents  of  Ohio,  19. 

Amount  of  stock  held  by  them  June  30,  1881,  3,803  shares,  5380,300.00. 

Agents  authorized  to  transfer  stock :  W.  M.  Walton,  52  "William  Street,  New 
York  City. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  537,563. 

FUNDED  DEBT. 


1.     Kind  of  bond  or 
obligations. 

2.    If  and 
how  secured. 

3 

.2 

"o 

"S 

p 

CO 

a) 

3 

d 

a 
"o 

in 

o  g 
3  a 

ON 
CD 

3  s 

1st  mortgage 

Jan'y  1,  1898 
April  1,  1911 
Oct.     1,  1882 
May    1,1883 

April  1,  1905 

7f. 

$6,716,000 

3,833,000 

II 

174,000 

140,000 

Springfield  Division, 

1,972,000^ 

Total 

$12,835,000' 

1 
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Average  amouut  per  mile  of  single  main  track  (616.2  miles) $20,829  27 

Proportion  of  same  for  Ohio  (19.62  miles) 406,587  35 

Decrease  since  June  30,  1880 6,000  00 

Amount  in  hands  of  trustees  of  sinking  fund  for  redemption 13,438  75 

OTHER  INDEBTEDNES.S. 

Coupons  and  sinking  funds  due  and  unpaid $1,223,6.55  00 

All  other  debts,  current  credit  balances,  etc 614,599  43 

Total  unfunded  debt 1,838,254  43    ' 

Cash  securities,  debit  balances,  etc.,  available  to  pa}'ment       535,820  48 

Net  unfunded  debt .• $1,302,433  95 

Average  amount  per  mile  of  single  main  track $2,113  65 

Proportion  of  same  for  Ohio  41,258  45 

Decrease  since  June  30,  1880 475,356  66 

Total  net  debt  liabilities 14,137,433  95 

Average  amount  per  mile  of  single  main  track  $22,942  92 

Proportion  of  same  for  Ohio 447,845  80 

Total  of  paid  in  stock  and  debt 38,167,433  95 

Total  average  amount  per  mile $61,940  01 

Proportion  of  same  for  Ohio 1,209,069  00 

COST  OF  ROAD  EQUIPMENT,  Etc. 

Equipment  and  real  estate— Prior  to  July  1, 1880,  $32,145,959.07 ;  for  the  year 
ending  June  30,  1881,  964,500.42  ;  total  expenditures  to  July  1,  1881,  $32,210,459.49. 

ROAD  ACQUIHED  BY  PUKCHASE. 

Springfield  and  Illinois  South-eastern  Railway  (.Springfield  Division  of 

0.  &  M.  R'y)  purchased  for  $1,770,000  00 

Sabsequent  expenditures  for  construction  on  Springfield  Division       .  73,081  48 

Total  expended  for  construction  and  purchase  34,053,540  97 

Average  cost  per  mile  of  road  constructed,  single  main  track,  393  miles 

($32,210,459.49) 81,960  45 

Average  cost  per  mile  of  road  owned  by  company,  single  main  track, 

616.2  miles  ($34,053,540.97) 55,263  78 

Proportion  of  same  for  Ohio.  19.52  miles  ($34,053,540.97) 1,078,748  99 

CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Cincinnati,  O.,  to  E.  St.  Louis,  111 338.03  19.52 

North  Vernon,  Ind.,  to  JefFersonville,  Ind...         53.31 
Beardstown,  111.,  to  Shawneetown,  111 224.86 

Total  single  main  track  616.20  19.52 

Aggregate  of  sidings  and  other  tracks  93.03  10.40 

Total  length  laid  with  rail  computed  as  single  track 709.23  29.92 
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Laid  with  Steel  rail  357.  19.52 

Length  in  Ohio,  distributed  as  follows : 

Hamilton  county,  main  track,  19.52;  sidings,  etc.,  10.40;  total,  29,92. 

Steel  rail — All  steel  in  Ohio. 

GAUGE,   GRADE,   CURVATURE,   RAILS,    ETC. 

Oauge 4  ft.  9  in. 

Grade — Maximum,  per  mile 59  feet. 

Longest  maximum 7,500 

Aggregate  length  of  maximum 7,.50O    " 

■Curvature — Shortest  radius 955 

Aggregate  length  of  shortest  radius 15,430    " 

Aggregate  length  of  all  radii 608,180    " 

Aggregate  length  of  tangent 501.02  miles. 

Bail — Iron — On  road,  including  sidings 352.23     " 

Average  weight  per  yard 55  lbs. 

Steel— On  road 357  miles. 

Average  weight  per  yard 52  to  60  lbs. 

Ties — Average  number  per  mile 2,800 

Number  laid  during  the  year 190,.596 

Ballasted— On  whole  line 229  miles. 

In  Ohio 19.52     " 

With  gravel  and  rock. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  2;  greatest  age,  6  years;  aggregate  length 138  feet. 

Iron,  1 ;  greatest  age,  11  years ;  aggregate  length 867  feet. 

Stone  arch,  11 ;  greatest  age,  26  years ;  aggregate  length...   121  feet. 

Total 626  feet. 

Trestles— 3;  greatest  age,  6  years;  greatest  height,  52  feet;  greatest  length,  196; 
aggregate  length,  392. 

Length  of  shortest  span  of  truss,  24  ft. ;  of  longest,  26  feet ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  18  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  6  inches ; 
length  of  ties,  12  feet. 

Number  of  track  stringers,  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?    Weekly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING — AVERAGE   AND   AGtiREGATE   COST. 

Number  miles  fencing,  computed  as  single  line,  whole  line,  611  miles,  3,694  feet ; 
in  Ohio,  6  miles. 
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Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  $1.00),  610  miles  5,014  feet. 

Wire  (average  cost  per  rod,  82  cents),  3,960  feet. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

At  Storrs  one  of  our  side  tracks  crosses  the  C,  I.,  St.  L.  &  C.  R.  R. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  9. 

Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

iiagmen,  3. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELBGRAPn    LINE. 

Miles  on  line  of  road  operated,  616.2 — in  Ohio  15 

Miles  of  same  owned  by  railroad  company,  391.34— in  Ohio 15 

STATIONS. 

Passenger  and  freight 126;  in  Ohio,        5 

Number  with  telegraph  communication 82;        "  5 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company?    No. 

ROLLING    STOCK. 

Locomotives 122;  Average  weight,  lbs 126,000 

Express  and  baggage  cars  and  mail 26;  "  "      35,000 

Passenger  cars 49;  "  "     45,000 

Parlor  and  sleeping  cars 9;  "  "      60,000 

Freight  cars 2,394;  "  "      18,000 

Othercars 12;  "  "      16,000 

Number  of  locomotives  equipped  with  train  brakes,  33. 

Kind  of  brake :     Loughridge  Air  brake. 

Number  of  cars  equipped  with  train  brakes,  78. 

Kind :     Loughridge  Air  brake. 

Number  of  passenger  cars  with  "Miller  Platform,"  78. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Miller  Platform. 
State  methods  of    heating  cars  used  for  the  transportation  of  passengers:     Baker 

heaters  and  Spear  coal  stoves. 
Means  of  lighting  same  :     Candles  and  oil  lamps. 

SPEED   OP  TRAINS. 

Express  passenger,  average  rate,  including  stops 33  miles  per  hour. 

Mail  and  accommodation,  22  " 

Freight  trains,  13  " 
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EMPLOYES. 

Superintendents 3 

Telegraph  operators 50 

Engineers 150 

Baggagemen  40 

Flagmen,  switch-tenders  and  watchmen 130 

Laborers , 300 

Clerks  200 

Train  dispatchers 9 

Firemen 150 

Wipers , 170 

Mechanics 535 

Conductors •. 97 

Brakemen 200 

Station  agents 160 

Section  men 910 

Other  employes 401 

Total  number  employed  by  Company  in  operating  line 3,505 

Proportion  for  Ohio Ill 

EXTKESS   AND   TKANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :  American  on  Springfield  division,  be- 
tween Altamount,  111.,  and  Beardstown,  III.  Adams  between  Louisville  and  St.  Louis 
only. 

Terms :  American,  $20  per  day  for  3,500  lbs.;  excess  one-half  first  class  fates. 
Adams,  1.31  cents  per  100  lbs.,  and  one  half  earnings  on  money  trafiic  between  the 
two  points  named. 

Special  freight  and  transportation  lines  ;  Continental  Line,  Great  Western  Dis- 
patch Company. 

Terms  as  to  rates  (use  of  track,  machinery,  repair  of  cars),  etc.,  with  each :  Both 
co-operative — each  road  forming  the  lines  furnishing  its  pro  rata  of  cars.  Earnings 
and  expenses  pro  rated  on  a  mileage  basis. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 


liacomotivea . 


rPasseiige 
(^Freight., 


Stock.. 
Coal  ... 

I  Flat ... 


Average 
life  in 
years. 


Equipment  and  superstructure. 


fOak.... 
'  I. Cedar.. 


I 
Bridges ■(  Trestles.. 

[Piling... 

Fence  posts 


Average 
life  in 
years. 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30tu. 

Kail  laid— Steel,  60  lbs.  per  yard— miles  of  track 112.5;  in  Ohio,  2  mi.,  3,594  ft. 

Traiu  mileage — Passenger 1,250,683 

Freight 2,185,766 

Construction 4,397 


Total 3,440,846 

Car  mileage — Passenger 4,595,6.57 

Freight— loaded 28,809,645 

empty 9,603,215 

Caboose 2,185,766 

Construction  and  other 26,382 


Total 4.5,220,665 

Fuel  consumed— Coal,  165,174i  tons;  total  cost $223,839  05 

Losses,  etc.,  paid — On  goods  and  baggage 17,138  82 

For  animals  killed  in  Ohio : 
Cattle,  5 123  00 

TH.iNsrORTATION. 

Passengers — Number  carried,  local 788,514 

through 95,817 


Total 884,331 

Average  number  of  miles  traveled  by  each 59.77 

Total  mileage,  or  number  carried  one  mile 52,864,587 

Average  amount  received  for  each $1405 

Average  amount  per  mile  received  for  each  2.3519  cents. 

Freight— Tons  carried,  local 853,628 

through 685,131 

Total  1,538,7.59 

Total  movement,  or  tons  carried  one  mile 282,875,316 

Average  amount  received  for  each  ton $1.9167 

Average  amount  per  mile  received  for  each  ton 1.043  cents. 

EARNINGS,   OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 


Passenger  transportation $1,243,336  48 

Freight  transportation 2,949,349  53 

Mail  service 86,575  13 

Express  service 156,453  41 


Total  earnings  of  line  operated  included  in  this  report $4,435,714  55 
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OI'ERATIXG   EXPENSES. 

Maintenance  of  way  and  structures $996,499  81 

Maintenance  of  cars 223,500  12 

Motive  power 246,969  14 

Conducting  transportation 1,657,375  11 

General  expenses: 

Taxes  in  Ohio S4,823  09 

Indiana,  Illinois \    v-qii   m 

Missouri,  Kentucky J      ' ' '^*^  ^^ 

82,764  40 


Salaries 68,389  13 

Other  general  expenses  of  operating 41,560  21 


Total  operating  expenses,  being  74.784  per  cent  of  earnings...  $3,317,057  92 

Net  earnings  of  616.20  miles  operated  1,118,656  63 

Net  income  over  operating  expenses  and  rents  paid 1,118,656  63 

Percentage  of  same  to  capital  stock  and  debt 2.93 

Percentage  of  to  total  means  applied  to  construction,  etc 3.28 

Per  mile  of  earnings  (616.2  mi.),  §7,198  49;  Proportion  for  Ohio  (19.52  mi.)  140,514  52 

operating  expenses...  5,383  08;                          "  105,077  72 

net  earnings 1,815  41;                            "  35,436  80 

OTHER  RECEIPTS  AND  PAYMENTS  AVITHIN  THE  YEAR. 

KECEIPT.S   OTHER    THAN   EARNINGS. 

Decrease  of  assets §254,522  17 

PAYMENTS   OTHER  THAN   OPERATING    E.XPENSES  AND   RENTALS. 

Interest  on  bonds  (net) 51,107,120  10 

Interest  on  floating  debt 16,988  89 

Bonds  of  company  canceled  (par  value,  $6,000) 6,000  00 

Floating  debt  liquidated 145,969  17 

Expenses  of  O.  &  M.  R'y  prior  to  Nov.  17,  1876,  (since 

audited) 13,600  22 

Legal  expenses  by  order  of  court 19,000  00 

Additional  real  estate 64,500  42 

§1,373,178  80 

Memoranda: 

Other  payments $1,373,178  80 

Other  receipts 254,522  17 

Net  earnings $1,118,656  63 
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CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  188L 

LIABILITIES. 

Common  stock $20,000,000  00 

Preferred  stock 4,030,000  00 

Funded  debt 12,835,000  00 

Pay-rolls 140,6.n9  13 

Individuals,  R.  R.  Co.'s,  etc , 474,040  30 

Coupons  and  Sinking  Funds  due  and  unpaid l,223,f).55  00 

$38,703,254  43 

ASSETS. 

y 
Cost  of  road  equipment,  real  estate,  etc $34,053,540  97 

Uncollected  earnings 88,869  11 

Cash  on  hand 188,1.53  .58 

Individuals,  R.  R.  Co.'s,  etc 108,368  45 

Supplies  on  hand 1.50,429  34 

Profit  and  loss $2,890,237  98 

Coupons  and  Sinking  Funds  unpaid 1,223,655  00 

4,113,892  98 

$38,703,254  43 

SUMMARY  OF  ACCIDENTS. 

Persons  killed — Causes : 

Others — Run  over  in  yards,  on  sidings,  or  in  switching 2 

Lying,  walkint',  falling,  or  being  on  track 2 

Employes — Coupling,  or  caught  between  cars  and  engine 1 

Total : 5 

Persons  injured — Causes: 

Employes — Coupling,  or  caught  between  cars  and  engine 1 

Others — Lying,  walking,  falling,  or  being  on  track 1 

Total  2 

RECAPITULATION. 

Killed — Employes — misconduct  or  want  of  caution 1 

Others — trespassing,  on  track,  etc 4 

Total  killed    5 

Injured — Employes — misconduct  or  want  of  caution 1 

Others — trespassing  on  track,  etc 1 

Total  injured % 

74        R.  R.C. 
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State  of  Ohio,  County  of  Hamilton,  8S.  : 

W.  W.  Peabody,  General  Superintendent  of  the  Ohio  and  Mississippi  Railway 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement 
of  the  condition  and  affairs  of  said  company,  on  the  30th  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  W.  W.  Peabody, 

(seal  of  r.  r.)  General  Superintendent. 

Subscribed  and  sworn  to  before  me,  this  14th  day  of  October,  A.  D.  1881. 

(seal)  p.  Werner  Steinbrecher, 

Notary  Public,  Hamilton  County,  0. 
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Name  of  road :     The  Ohio  and  West  Virginia  Railway. 

By  whom  owned :  The  Ohio  and  West  Virginia  Railway  Company. 

By  whom  operated  :     Same. 

By  what  authority  :     Stock  ownership. 

Name  of  company  making  this  report:  The  Ohio  and  West  "Virginia  Railway 
Company. 

General  office  at  Columbus,  Ohio. 

Principal  oflBce  in  Ohio  at  Columbus,  Ohio. 

Address  correspondence  relating  to  this  report  to  T.  J.  Xanney,  Auditor,  at 
Columbus,  Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office 


M.  M.  Greene 

Orland  Smith  

W.  M.  Greene 

Orland  Smith  

George  R.  Carr 

T.  B.  Sheldon  

W.  H.  Harrison  .... 

W.  A.  ilills  

M.  M.  Greene  

W.  G.  Deshler 

C.  C.  Walcutt 

P.  W.  Huntington  . 
Samuel  Thomas .... 


Total  salary 


President 

Vice  President 

Treasurer  and  Auditor 

General  Manager 

Genei-al  Superintendent... 

Chief  Engineer 

Gen'l  Pass,  and  Ticket  Agt. 
General  Freight  Agent 

1  r 

I  I 

|-  Executive  Committee  -{ 


Address. 


Columbus,  0.. 


$2,300 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

George  C.  Benham 

W  G  Deshler 

Columbus,  0 

C.C.  Walcutt 

D.S.Gray  

11 

P.  W.  Huntington 

u 

Gallipolis,   0 

Pomeroy,  0 

Orland  Smith 
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CAPITAL  STOCK. 

£  Amount— common $2,500,000  00 

Capital  stock  authorized  by  law  <.  No.  shares — common 50,000 

(  Par  value  of  each — common    $50  00 

Capital  stock  authorized  by  vote  of  company — common 750,000  00 

Amount  subscribed — common 7.50,000  00 

Total  paid  in  capital  stock — common 750,000  00 

Increase  since  June  30,  1880— common 750,000  00 

Average  amount  paid  in  per  mile  of  single  main  track,  82  miles 9,146  00 

Proportion  of  same  for  Ohio,  82  miles All. 

Capital  stock  issued,  and  on  what  account,  as  follows : 

For    riginal  construction — No.  shares,  15,000 ;  amount  of  common...  $750,000  00 

Stockholders,  residents  of  Ohio 21 

Amount  of  stock  held  by  them  June  30,  1881 750,000  00 


FUNDED  DEBT. 


1.    Kind  of 
bond    or 
oblig'tions. 

2.    If  and  how 
secured. 

3.  Date  of 
issue. 

4.  When  due. 

_g 

o   . 
a)  to 

a  °  3 
III 

CO 

0  >, 

ill 

I-' 

Coupon  bond 

1st  mortgage 

May,  1880... 

May,  1910... 

7 

$1,584,000 

$1,584,000 

Average  amount  per  mile  of  single  main  track  (82  miles) $19,215 

Proportion  of  same  for  Ohio  (82  miles) All. 

Increase  since  June  30,  1880 1,584,000 

OTHER   INDEBTEDNESS. 

All  other  debts,  current  credit  balances,  etc $41,759  40 

Cash  securities,  debit  balances,  etc.,  available  to  payment...         6,948  41 

Net  unfunded  debt $34,810  99 

Average  amount  per  mile  of  single  main  track $414  41 

Proportion  of  same  for  Ohio All. 

Increase  since  June  30,  1880 84,810  99 

Total  net  debt  liabilities 1,618,810  99 

Average  amount  per  mile  of  single  main  track $19,270  41 

Proportion  of  same  for  Ohio All. 

Total  of  paid  in  stock  and  debt 2,368,810  99 

Total  average  amount  per  mile $28,200  41 

Proportion  of  same  for  Ohio All. 
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ANNUAL      REPORT. 
COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


q;  C6  J3 
S  *  3 
■"  oj  acgo 


d  3 

0)1-3 

a.o 

—  £°° 
*  3- 


Right  of  way 

Civil  engineering ~| 

Grading  and  masonery,  steel  rails 

Bridges  included  in  this | 

Timber  and  tiqs  item 

Superstructure | 

Iron  rails,  chairs,  and  spikes J 

Fencing 

Passenger  and  freight  stations 

Engine  and  car  houses 

Telegraph 

Interest  and  discount 

Total  expenditures  for  construction 


$70,497  28 


1,994,451  69 


28,401  62 

23,079  45 

6,803  72 

3,099  57 

14,175  00 


170,497  28 


1,974,451  69 


28,401  62 

23,079  45 

6,803  72 

3,099  57 

14,175  00 


§2,140,508  33 


$2,140,508  33 


Average  cost  per  mile  of  road  constructed  (single  main  track,  82  miles)...  $26,103  76 
Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

82  miles) 26,103  76 

Proportion  of  same  for  Ohio  (82  miles) All. 


COST   OP   EQUIPMENT  OWNED   BY   C0MP.4NY. 


8  locomotives  $85,500  68 

2  first-class  passenger  cars  8,509  00 

2  second-class  passenger  cars 7,550  00 

100  box  freight  cars 52,500  00 

240  platform  cars 75,800  00 

2  baggage  cars 4,200  00 

4  caboose  cars 3,200  00 

Total  cost  of  railroad  equipment  owned  by  company 237,259  68 

Additions  within  the  year  ending  June  30,  1881  237,259  68 

Average  amount  per  mile  (of  single  main  track,  82  miles) 2,900  00 

Proportion  for  Ohio  (82  miles) All. 

Total  for  road  and  equipment 2,377,768  01 

Tatal  average  amount  per  mile  (of  single  main  track,  82  miles) 29,003  76 

Proportion  of  same  for  Ohio  (82  miles) 29,003  76 

Total  permanent  investment 2,377,768  01 

Proportion  for  Ohio  (82  miles) All. 

Average  per  mile  (of  single  main  track,  82  miles) 29.003  76 
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CHARACTERISTICS,  Etc. 


LINE    IN    OPEKATION." 


Length.  In  Ohio. 

Single  main  track,  Logan  to  Pomeroy,  0 81.91  All. 

Total  single  main  track 81.91  All. 

Aggregate  of  sidings  and  other  tr.icks 6.26  " 

Total  length  laid  with  rail  computed  as  single  track 88.27  All. 

Laid  with  steel  rail 82.  " 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

12.69 

32.94 

30.91 

5.87 

0.79 
2.66 
1.72 
1.19 

13.48 

35.60 

Gallia. 

32.63 

6  56 

Totals 

81.91 
81.91 

6.36 
0.09 

88.27 

82. 

GAUGE,   GRADE,   CUKVATURE,    R\ILS.    ETC. 

Gauge 4  ft.  9  in. 

Grade — Maximum,  per  mile 70  feet. 

Longest  maximum 4,700    " 

Aggregate  length  of  maximum 8,700    " 

Curvature — Shortest  radius 573    " 

Aggregate  length  of  shortest  radius 2,656    " 

Aggregate  length  of  all  radii 22.24  miles. 

Aggregate  length  of  tangent 59.67      " 

Rail — Iron — On  road 12.54      " 

Average  weight  per  yard 52  lbs. 

Steel — On  road 164.  miles. 

Average  weight  per  yard 522  lbs. 

Ties — Average  number  per  mile 3,000 

Number  laid  during  the  year 3,000 

Ballasted— On  whole  line 88.27  miles. 

In  Ohio 88.27      " 

With  rock,  furnace  cinders  and  gravel. 


*  The  road  was  partially  opened  October  15, 1880,  but  no  business  o(  consequence  wa.s  done  until 
it  was  finally  opened  tor  business  in  January,  18S1. 
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BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood 14;  greatest  age...  1  year;    aggregate  length...  1,150  ft. 

Combination     4;  "         ...  1  year;  "  ...      466    " 

Total 1,616  ft. 

Trestles — 62 ;  greatest  age,  1  year ;  greatest  height,  65  ft. ;  greatest  length,  750 ;  aggre- 
gate length,  about  16,470. 
Length  of  shortest  span  of  truss,  40  feet ;  of  longest,  160  ;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  15  ft. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  16  inches ; 

length  of  ties,  10  and  12  feet. 
Number  of  track  stringers,  2  track,  and  2  guard  rails. 
Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  exanunations  ?    Yes. 
How  often  ?    Once  in  two  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 
Tunnels — Stone,  natural  roof,  2  ;  aggregate  length,  1,192  feet. 

FENCING — AVERAGE   AND   AGGREGATE   COST. 

Whole  line.    In  Ohio. 

Number  miles  fencing,  computed  as  single  line,  about 150        All. 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  about  $1.00)  20        All. 

Wire  (average  cost  per  rod,  75  cents)  about 130        All. 

Average  cost  of  same  per  rod,  78J  cents. 

Length  of  road  unfenced,  and  the  reason  therefor,  about 13.82        All. 

Through  towns,  etc.,  not  requiring  fence. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

Marietta  and  Cincinnati  R.  R.  at  McArthur  Junction. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  62. 
Number  of  crossings  of  highways  over  railroad,  3. 

"  "  "  under  railroad,  3. 

Number  of  highway  bridges  18  feet  above  track,  3. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated,  in  Ohio 82 

Miles  of  same  owned  by  railroad  company,  in  Ohio  82 
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STATIONS. 

Passenger  and  freight,  in  Ohio 29 

Number  with  telegraph  communication,  in  Ohio 13 

Number  of  same  operated  by  railroad  company,  in  Ohio 13 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    For  com- 
mercial message. 

ROLLING  STOCK. 

Locomotives 8;  average  weight,  lbs 110,000 

Express  and  baggage  cars 2;        "'  "  37,000 

Passenger  cars 4;        "  "  42,000 

Freight  cars 340;        "  "  

Other  cars 4;        "  ■'  

Number  of  locomotives  equipped  with  train  brakes,  8. 

Kind  of  brake  :     Westinghouse  air  brake. 

Number  of  cars  equipped  with  train  brakes,  6. 

Kind :     Westinghouse  air  brake. 

Number  of  passenger  and  baggage  cars  with  "Miller  Platform",  6. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains: 

Miller  Platform. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    As  far  as 

practicable. 
State  methods  of  heating  cars  used  for  transportation  of  passengers :  Patent  car  stove. 
Means  of  lighting  same :  Oil  and  candles. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation,  22  " 

Freight  trains,  10  " 

EMPLOYES. 

Superintendents 2 

Telegraph  operators 3 

Engineers 9 

Baggagemen ,.  4 

Flagmen,  switch-tenders  and  watchmen  2 

Clerks 3 

Train  dispatchers 1 

Firemen  12 

Wipers 3 

Mechanics  21 

Conductors 7 

Brakemen 18 

Station  agents  18 
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Section  men 117 

Other  employes 17 

Total  number  employed  by  company  in  operating  line 232 

Proportion  for  Ohio 232 

EXPRESS   AND   TKANSPOKTATION   COMPANIES. 

Express  companies  run  on  this  road :     Adams  Express  Company. 
Terms :  Temporary  contract ;  no  permanent  arrangement  effected. 

RATES  OF  TRANSPORTATION. 


PASSENGERS. 

Highest. 

Fare  charged  per  mile — 

For  distances  less  than  8  miles 5  Cts. 

For  distances  over  8  miles — First  class 3 

Second  class 3 

Excursion 2^ 

FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

First  class 1 

Second  class 1 

Thud  class 1 

Fourth  class 1 

Fifth  class  .5.5 

Special  class .37 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 5 

Second  class 5 

Third  class 5 

Fourth   class 5 

Fifth  class 4.5 

Special  class 4 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 5 

Second  class 4.75 

Third  class 4.5 

Fourth  class 4.25 

Fifth  class 4 

Special  class 3 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 5 

Carried  less  than  ten  miles ; 5 

Pig  iron — Carried  ten  miles  or  more 5 


Lowest. 

3  Cts. 
2 
2 
li 


Average. 

4|  Cts^ 


0.243 

0.23 

0.2 

0.166 

0.115 

0.09 

5 

5 

5 

5 

5 

5 

4.5 

4 

2 

5 

5 

4.6 

4.1 

3.2 

2.1 

1 

1.5 

4 

1.2 
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Carried  less  than  ten  miles 6  5  5 

Limestone — Carried  tea  miles  or  more 5  1.5 

Carried  less  than  ten  miles 5  4.5 

Iron  ore — Carried  ten  miles  or  more 5  1.4 

Carried  less  than  ten  miles 5  4.5 

Undressed  stone  or  lumber — 

Carried  ten  miles  or  more 5  1.6 

Carried  less  than  ten  miles  5  5  6 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Bridges  built  in  Ohio,  as  follows  :    All  built  during  the  year. 

Trestles  built  in  Ohio,  62 ;  aggregate  length,  about  16,470  feet. 

Fencing  in  Ohio— Miles  of  single  fence  built  (average  cost  per  rod,  78J  cts.),  150. 

Grading — Miles  of  main  track  graded,  in  Ohio,  all. 

Ballasting — Miles  of  main  track  ballasted  in  Ohio,  all. 

Rail  laid — Steel lbs.  per  yard ;  miles  of  track 8.2 

New  iron "  "  "  "      6.27 

Train  Mileage — Passenger 63,079 

Freight 44,929 

Construction 6,977 


Total 114,985 

Car  mileage — Passenger 105,662 

Express  and  baggage 49,803 

Freight— loaded 231,766 

empty 69,000 

Caboose 27,952 

Construction  and  other,  about 40,000 


Total 524,183 

Fuel  consumed — Wood,  69  cords  /  coal,  2,400  tons;  total  cost  $3,501  00 

Losses,  etc.,  paid — On  goods  and  baggage 62  43 

For  animals  killed  in  Ohio  :     3  cattle 53  33 


TRANSPORTATION. 

Passengers — Number  carried,  local  ■....  68,688 

through 1,986 

Total 70,674 

Average  number  of  miles  traveled  by  each 23.8 

Total  mileage,  or  number  carried  one  mile 1,684,498 

Average  amount  received  for  each 60.3  cents. 

Average  amount  per  miVe  received  for  each  2.53     '• 

Freight— Tons  carried,  local 71,831 

through 1,321 

Total  73,162 
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Average  tons  in  each  loaded  car  per  mile 9.6 

Total  movement,  or  tons  carried  one  mile  2,233,280 

Average  amount  received  for  each  ton 75.8  cents. 

Average  amount  joer  TOJfe  received  for  each  ton 2.48      " 

Average  amount  received  for  each  ton  through  freight SI  26 

Average  amount  received  for  each  ton  local  freight 74.9  cents. 

Articles  transported : 

Tons.  Per  cent. 

Coal 6,052  8.3 

Stone,  lime,  sand,  etc 941  1.3 

Ores 46,138  63 

Pig  and  bloom  iron 2,624  3.5 

Lumber  and  other  forest  products  6,372  8.7 

Grain,  flour,  and  other  agricultural  products 1,037  1.4 

Live  stock 435  0.6 

Animal  products 5,317  7.2 

Miscellaneous 4,236  6.0 

Total  tonnage  yielding  revenue 73,152  100. 

EARNINGS,  OPERATING  EXPENSES  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation— local $39,309  78 

through 3,386  48 


Total $42,695  26 

Freight  transportation— local 153,825  34 

through  1,664  46 


Total  55,489  80 

Mail  service 2,815  33 

Express  service 1,317  30 

Other  sources 6,661  96 


Total  earnings  of  line  operated  included  in  this  report $108,980  65 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $24,293  32 

Maintenance  of  cars  2,385  68 

Motive  power 16,023  45 

Conducting  transportation 17,411  80 

General  expenses : 

Salaries $2,965  05 

Other  general  expenses  of  operating 3,265  98 

6,231  03 


Total  operating  expenses,  being  60.87  per  cent,  of  earnings $66,345  28 
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Net  earnings  of  84  miles  operated 42,635  37 

Net  income  over  operating  expenses  and  rents  paid  42,635  37 

Percentage  of  same  to  capital  stock  and  debt,  1.8 
Percentage  of  to  total  means  applied  to  construction,  etc.,  1.8 

Per  mile  of  earnings  (84  miles) 1,297  39 

Operating  expenses 789  78 

Net  earnings 507  61 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS  OTHER   THAN    EARNINGS. 

Payments  on  capital  stock  $750,000  00 

Sale  of  bonds  of  company 1,584,000  00 

Increase  of  floating  debt 34,810  99 

Pomeroy  and  Middleport  donation 28,009  15 

$2,396,820  14 

PAYMENTS   OTHER   THAN   OPERATING    E.XPENSES   AND   RENTALS. 

Interest  on  bonds  (net) $61,687  50 

Construction  of  new  work  2,140,508  33 

Additional  equipment 237,2.59  68 

?2,439,455  51 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st.  1881. 

LIABILITIES. 

Capital  stock $7.50,000  00 

Bonds  issued 1,584,000  00 

Bills  payable 20,075  00 

Due  agents 9,460  52 

Due  connecting  roads 3,293  32 

Due  on  other  accounts 7,285  56 

Coupons  outstanding 1,645  00 

Contingent  account 8,957  02 

$2,384,716  42 

ASSETS. 

Cash  on  hand $3,544  18 

Construction 2,038,509  86 

Equipment 237,2.59  68 

Fencing 28,401  62 

Right  of  way 70,497  28 

Telegraph  line  3,099  .57 

Supplies  on  hand 1,905  88 

Due  from  agents  426  40 

"        connecting  roads 1,002  45 

"        from  other  accounts 69  50 

$2,384,716  42 
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ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 

No.  1 — August  8, 1880,  C.  W.  Horton,  passenger  brakeman ;  fell  from  train  while 
in  motion — killed. 

No.  2 — June  18,  1881,  E.  G.  Dixon,  freight  brakeman ;  pinched  while  coupling 
cars— lost  two  fingers. 

SUMMARY  OF  ACCIDENTS. 

PERSONS    KILLED — CAUSES. 

Employes — Falling  or  thrown  from  engine  or  train 1 

PERSONS  INJURED — CAUSES. 

Employes — Coupling,  or  caught  between  cars  and  engine 1 

RECAPITULATION. 

Killed — Employes — misconduct  or  want  of  cfeution 1 

Injured — Employes — misconduct  or  want  of  caution 1 

TRAIN  ACCIDENTS-ENTIRE  LINE. 
No.  1 — May  27,  near  Creola,  freight ;  train  broke  in  two — slight  damage  to  cars. 

SUMMARY  OF  TRAIN  ACCIDENTS. 

Number : 

Accidents  causing  derailment  of  trains 1 

Causes  of  accidents  effecting  derailment  of  trains : 

Unexplained 1 


State  of  Ohio,  County  of  Franklin,  ss  : 

M.  M.  Greene,  President  of  the  Ohio  &  West  Virginia  Railway  Company,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  pre- 
pared by  the  proper  officers  and  agents  of  this  company,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  M.  M.  Greene,  President. 

[seal  of  e.  r.] 
Subscribed  and  sworn  to  before  me,  this  29th  day  of  October,  A.D.  1881. 
[seal.]  F.  H.  Medary, 

Notary  Public  in  and  for  Franklin  Co.,  0. 


PAINESVILLE,  CANTON  AInD   BRIDGEPORT  NARROW  GAUGE 
RAILROAD  COMPANY. 

[From  June  30, 1880,  to  September  28, 1880  ] 


Name  of  road  :     Palnesville,  Canton  and  Bridgeport  Narrow  Gauge  Railroad. 

By  whom  owned :     Cliagrin  Falls  and  Southern  Railroad  Company. 

By  whom  operated :     Chagrin  Falls  and  Southern  Railroad  Company. 

By  what  authority :     By  charter  and  purchase. 

Name  of  person  making  this  report ;  I.  W.  Pope,  President  of  Palnesville,  Can- 
ton and  Bridgeport  Narrow  Gauge  Railroad  Company. 

General  office  at  Chagrin  Falls,  O. 

Principal  office  in  Ohio  at  Chagrin  Falls,  O. 

Address  correspondence  relating  to  this  report  to  I.  W.  Pope,  President,  at  Cha- 
grin Falls,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Painesville,  Canton  and  Bridgeport  Narrow  Gauge  R.  R.  was 
organized  at  Minerva,  Ohio,  Jan.  1,  1876,  at  the  American  House,  in 
Carroll  county,  in  said  village  of  Minerva.  The  certificate  of  incorpora- 
tion was  duly  signed  by  A.  Waddell,  H.  Beidlar,  Stanton  Weaver,  Daniel 
Eckley  and  E.  R.  Eckley,  according  to  the  acts  of  1852  providing  for  the 
creation  of  incorporations.  Certificate  was  filed  with  the  Secretary  of 
State  on  the  l'2th  day  of  January,  1875,  with  proper  certificates  of  oflHi- 
cers  attached.  The  books  were  advertised  for  subscription  for  stock  Feb. 
4,  1875,  to  be  opened  March  8,  1875.  A.  Waddell,  S.  Weaver  and  H. 
Beidlar  were  the  corporators.  The  same  was  duly  jjublished  as  required, 
and  certified  to  before  Thomas  J.  McCobb,  J.  P.  The  first  meeting  of 
the  stockholders  was  held  March  8,  1875,  and  one  hundred  thousand  and 
five  hundred  dollars  was  subscribed  to  the  capital  stock  of  the  Paines- 
ville, Canton  and  Bridgeport  Narrow  Gauge  Railroad  CompanJ^  They 
adjourned  to  hold  a  meeting  for  the  election  of  directors  at  the  American 
House,  in  the  town  of  Minerva,  Carroll  count}',  Ohio,  between  10  A.  M. 
and  2  o'clock  P.  M.  of  the  15th  day  of  April,  A.  D.  1875. 

American  Hodse,  Minerv.i,  0.,  April  15,  1875. 

10  A.  M.  Stock  subscribers  present — A.  Waddell,  Stanton  Weaver, 
H.  Beidlar,  P.  A.  Painter,  E.  R.  Eckley  and  Daniel  Eckley. 

A.  Waddell  was  chosen  Chairman,  H.  Beidlar,  Secretary,  and  Wad- 
dell, Weaver  and  Beidlar  were  appointed  judges  of  election  for  directors. 
The  following  directors  were  elected  : 
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A.  Waddell 2,009  votes. 

E.  McGunn : 2,009  " 

E.  R.  Eckley 2,009  " 

S.  Weaver 2,009  " 

Daniel  Eckley v 2,009  " 

P.  A.  Painter 2,009  " 

H.  Beidlar 2,009  " 

All  of  whom  were  dulj'  qualified. 

Meeting  adjourned. 

Directors'  meeting  on  the  same  day  and  at  the  same  place. 

Organized  by  electing  A.  Waddell,  President,  H.  Beidlar,  Secretary, 
and  P.  A.  Painter,  Treasurer. 

Adjourned. 

H.  Beidlae,  Secretary.  E.  R.  Eckley,  Chairman. 

The  company  never  had  any  money.  Stockholders  and  officers  were 
irresponsible,  but  issued  bonds  on  road,  the  printing  of  which  was  never 
paid  for.  Learning  of  the  anxiety  of  the  Chagrin  Falls  people  for  a 
road,  they  came  here  to  make  a  start,  and  our  people  subscribed  to  take 
about  S30,000  of  the  first  mortgage  bonds  on  the  road  between  this  place 
and  Solon,  a  distance  of  about  five  miles.  This  scheme  failed.  After 
some  work  had  been  done  and  some  rights  of  way  obtained  durin^r  the 
year  1876,  the  contractors,  failing  to  receive  any  money  on  bonds  or  from 
the  company,  failed  to  complete  that  part  of  the  road  between  Chagrin 
Falls  and  Solon.  Nothing  further  in  the  way  of  work  was  done  until 
October,  1877,  when  a  party  in  Chagrin  Falls  entered  into  a  contract  to 
build  the  five  miles  of  road  between  Solon  and  Chagrin  Falls,  which  they 
built  and  had  in  operation  Dec.  10, 1877,  although  their  contract  did  not 
close  until  June  1,  1878,  at  which  time  the  railroad  company  failed  to 
fulfill  its  conditions  in  contract,  and  the  contractors  retained  possession 
of  the  road,  and  continued  to  do  so  until  the  3^ear  1879,  when  the  com- 
pany sued  for  some  rights  of  way  unpaid  for,  and  asked  that  the  road  be 
sold  to  pay  one  George  Gee  for  said  rights  of  way.  The  contractors  filed 
cross'petitions  to  protect  their  claims  for  construction,  and  others  Were 
filed  until  the  amount  reached  something  over  S8,000.  The  road  was 
sold  Sept.  28,  1880,  by  J.  H.  Pvhoades,  Receiver,  to  I.  W.  Pope,  J.  W. 
Williams  and  Wm.  Hutchings,  purchasing  committee  for  judgment 
owners  and  bond-holders,  which  committee  subsequently  conveyed,  or 
had  it  conveyed,  to  the  Chagrin  Falls  and  Southern  Railroad  Company, 
which  company  was  chartered  in  October,  1880,  and  organization  com- 
pleted in  January,  1881.  The  P.,  C.  &  B.  N.  G.  R.  R.  is  now  a  railroad 
company  only  in  name,  with  I.  W.  Pope,  President,  and.H.  Beidlar,  Sec- 
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retary.  J.  W.  Williams,  John  S.  Ballard,  \Vm.  Hutchings,  E.  Sheffield 
and  A.  Adains,  Directors,  now  meet  in  Chagrin  Falls,  but  do  not  do  bus- 
iness. The  stock  is  mostly  owned  by  J.  Waddell,  but  is  in  the  hands  of 
other  parties,  with  proxies,  for  voting  purposes  only. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

I.  W.  Pope 

President 

Secretary  

Chagrin  Falls  0 

H.  Beidlar 

DIREC  rORS. 


Name. 

Residence. 

Name. 

Residence. 

Chagrin  Falls  ... 

J  S  Ballard 

Chagrin  Falls. 

J   W   Williams 

E  M.  Sheffield 

CAPITAL  STOCK. 

Ca))ital  stock  authorized  by  law — Amount — common $1,000,000  00 

Amount  subscribed — common 100,500  00 

Capital  stock  issued,  and  on  what  account,  as  follows  : 

Amount  of  common — For  subscriptions  paid  in  cash .500  00 

For  services  rendered 100,000  00 

Stockholders  residents  of  Ohio,  9. 

Amount  of  stock  held  by  them  June  30,  1881,  761  shares,  of  which  A.  Waddle  owns 

750  ;  Daniel  Eckley,  2  shares;  I.  W.  Pope,  2  ;  E.  M.  Sheffield,  1 ;  H.  Beidlar,  2  ; 

J.  W.  Williams,  1 ;  William  Hutchings,  1 ;  A.  Adams,  1. 


75 
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Name  6f  road  :     Painesville  &  Youngstown  Railway. 
By  whom  owned  :     Painesville  &  Youngstown  Eailway  Company. 
By  whom  operated  :     Painesville  &  Youngstown  Railway  Company. 
By  what  authority  :     Charter. 

Name  of  Company  making  this  report :     Painesville  &  Youngstown  Railway  Co. 
General  oflBce  at  Painesville,  Ohio. 
Principal  office  in  Ohio  at  Painesville. 

Address  correspondence  relating  to  this  report  to  George  M.  Patten,  Painesville, 
Lake  County,  Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


C.  Meyer 

Miles  R.  Martin.... 

A.B.Cornell 

R  .K.  Paige 

George  M.  Patten 
J.  A.  Newcome.... 

H.  W.  Poor 

E.K.  Paige 

W.  G.  Hawkins.... 


Office. 


President 

Vice   President  .... 

Secretary 

Treasurer  

General  Manager., 
Superintendent 


■  Executive  Committee., 


Address. 


n4DuaneSt.,NewY'k 

Painesville,  0 

Youngstown,  0 

Painesville,  O 


New  York  City. 
Painesville,  O.... 


Salary. 


$3,600 
1,500 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

C.   Meyer 

H   W   Poor 

New  York  City.. 
Youngstown,  0.. 

Jl.  K.Paige 

W.  G  Hawkins 

Paul  Wick 

M.  R.  Martin 

Cleveland,  0 

A   B  Cornell 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law — Amount —  common $2,200,000  00 

Number  of  shares — common 44,000 

Par  value  of  each — common S50  00 

Amount  issued — common 260,575  00 

Stockholders  residents  of  Ohio,  17. 

Amount  of  stock  held  by  them  June  30,  1880,  $53,925. 

Agents  authorized  to  transfer  stock  :  All  transfers  of  stock  are  made  at  the  general 
office  of  the  company. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  239. 
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FUNDED  DEBT. 


1.  Kind  of 
bond  or  obli- 
gations. 

O 

0) 

«  s 

ca'" 

0) 
3 
T3 
0 

-a 

.9 

fi.   Amount 
of  author- 
ized issue. 

7.  Amount 
actually 
issued. 

Ist  mortgage 

2d  income  mort. 

Road 

Earnings  of  road 

Sept.,1879 
1879 

Jan. 1910 
1915 

7 

7 

$400,000 
1,000,000 

$400,000 
964,200 

1,400,000 

$1,364,200 

Average  amount  per  mile  of  single  main  track  (61.8  miles) $22,655  72 

Increase  since  June  30,  1880 375,000  00 

OTHER   INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $18,571  26 

Total  unfunded  debt 18,571  26 

Cash  securities,  debit,  balances,  etc.,  available  to  payment 152,853  73 

Decrease  since  June  30,  1880 20,803  35      ■ 

Total  net  debt  liabilities $13,642  00 

Average  amount  per  mile  of  single  main  track $22,090  61 

Total  of  paid  in  stock  and  debt 1,364,200  00 

Total  average  amount  per  mile  '. $22,090  61 

COST  OF  ROAD  EQUIPMENT,  Etc. 

Cost  of  road  equipment  to  July  1,  1880 — expenditures  prior  to  July  1,  1880, 
$1,288,205.20 ;  expenditures  for  the  year  ending  June  30,  1881,  $18,571.26  ;  total  ex- 
penditures to  July  1,  1881,  $1,306,776.46. 

EQUIPMENT   OWNED   BY    COMPANY. 

Seven  locomotives,  3  first-class  passenger  cars,  3  second-class  passenger  cars,  23 
box  freight  cars,  124  platform  cars,  2  baggage  cars,  1  mail  and  express  car,  8  section 
cars. 

COST  OP  PROPERTY  PDRCHASED  BY'  COMPANY  NOT  INCLUDED  IN  THE  FOREGOING  ACCOUNT. 

Steamboats — Tug,  $2500. 


CHARACTERISTICS,  ETC. 

LINE    IN   OPERATION. 

Length.    In  Ohio 

Single  main  track,  Fairport  to  Youngstown 61.8         All. 

Aggregate  of  sidings  and  other  tracks 5.35 

Total  length  laid  with  rail  computed  as  single  track 67.15 
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Length  in  Ohio,  distributed  as  follows  : 


County. 

Main  track. 

Branches. 

Sidings,  etc. 

Total. 

8.68 
22.59 
27.34 

3.19 

1.92 

1.44 

1.07 

.68 

10  60 

24.03 

Trumbull 

28.41 

.24 

411 

Totals 

61.8 

.24 

5.11 

67.15 

GAD6E,    GEADE,   CDEVATITRE,   RAILS,   BTC. 

Gauge 3  feet. 

Grade — Maximum,  per  mile 80  feet. 

Rail — Iron — On  road,  main  line  and  sidings 67.15  miles. 

Average  weight  per  yard 35  lbs. 

Ties — Average  number  per  mile 2,600 

Number  laid  during  the  year  8,643 

Ballasted — With  gravel  and  mill  cinder. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  10;  greatest  age,  9  years;  aggregate  length,  1,247  feet. 

Stone  arch,  3 ;  aggregate  length,  485  feet.    Total,  1,732. 
Trestles — 19;  greatest  age,  8  years;  greatest  height,  36  feet;  greatest  length,  843  feet; 
aggregate  length,  6,338  feet. 

Length  of  shortest  span  of  truss,  35  feet;  of  longest,  144  feet;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  11  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,   20  inches, 
centre  to  centre  ;  length  of  ties,  7  feet. 

Number  of  track-stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Not  all. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?    About  once  each  month. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes,  by  our  master  bridge  builder. 


FENCING — AVERAGE   AND    AGGREGATE   COST. 

Number  miles  fencing,  computed  as  single  line,  whole  line,  122. 
Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  rod,  Sl.2.5),  whole  line,  90. 
Wire  (average  cost  per  rod,  90  cents),  whole  line,  17.9. 
Average  cost  of  fencing  per  rod,  $1.00. 

Length  of  road  unfenced,  and  the  reason  therefor  :     About  12  miles,  for  want  of 
material,  time  and  labor. 
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CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  tins  State,  and  at  what  locality  ? 
Lake  Shore  and  Michigan  Southern  Railway  at  Painesville. 
New  York,  Pennsylvania  and  Ohio  Eailroad  at  Warren. 
Cleveland  and  Mahoning  Valley  Railroad  near  Niles. 
Niles  and  New  Lisbon  Railroad  near  Niles. 
Youngstown  and  Austintown  Railroad  near  Youngstown. 
What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 
where  ? 
Ashtabula  and  Pittsburgh  Railway  at  Warren. 
Ashtabula  and  Pittsburgh  Railway  at  Niles. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  61. 
"  "  over  railroad,  4. 

"  "  under  railroad,  4. 

"  highway  bridges  18  feet  above  track,  2. 

"  "  less  than  18  feet  above  track,  2. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?     Yes. 
Are  flagmen  stationed  at  each  ?    Yes,  all,  except  Youngstown  and  Austintown 
Road,  which  is  a  coal  switch. 

STATIONS  AND  TELEGRAPH. 

TELBGKAPH  LINE. 

Miles  on  line  of  road  operated 61.8 

Miles  of  same  owned  by  railroad  company  jointly  with  W.  U.  Tel.  Co 61.8 

STATIONS. 

Passenger  and  freight 10 

Number  with  telegraph  communication 10 

Number  of  same  operated  by  railroad  company  jointly  with  W.  U.  Tel.  Co 10 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company?    Yes,  by 
W.  TJ.  Telegraph  Company. 

ROLLING  STOCK. 


Average  weight 50,100  1 

15,000 


Locomotives 7 

Express  and  baggage  cars 3 

Passenger  cars 6 

Freight  cars 147 

Other  cars 12 

Above  includes  not  owned  by  company  reporting. 

50  freight  cars  owned  by  J.  B.  Ford. 

Terms  of  service  :     To  be  purchased  by  this  company. 

Number  of  locomotives  equipped  with  train  brakes :     None. 

Kind  of  brake :     Hand  brake  on  tender. 

Number  of  cars  equipped  with  train  brakes :    None. 


16,000 
9,000 
5,000 
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Kind :     Hand  brake. 

Number  of  passenger  cars  with  "Miller  Platform" :     Two. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in 
trains :     Miller  patent  platform  and  buffer. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Coal 
stoves  using  bituminous  coal. 

Means  of  lighting  same  :     Coach  candles  in  glass  globes. 

SPEED  OF  TRAINS. 

Express  passenger,  average  rate,  including  stops 17  miles  per  hour. 

Mail  and  accommodation  17  " 

Freight  trains 10  " 

EMPLOYES. 

General  Manager 1 

Superintendents 1 

Master  mechanic 1 

Telegraph  operators  and  station  agents 10 

Engineers 6 

Flagmen,  switch-tenders,  watchmen  and  car  inspectors 5 

Laborers 48 

Clerks 1 

Train  dispatchers 1 

Firemen  6 

Wipers 2 

Mechanics 19 

Conductors  , 5 

Brakemen 6 

Section  men  (foreman)   8 

Other  employes 6 

Total  number  employed  by  Company  in  operating  line 126 

Proportion  for  Ohio All. 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     Union. 

Terms :     One  and  one-half  first-class  rates. 

Equipment  and  superstructure — Average  life  of  oak  ties,  8  years. 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  charged  per  mile : 

Highest.  Lowest.  Average. 

For  distances  less  than  8  miles 4.17  Cts.        3  Cts.  3.6  Cts. 

For  distances  over  8  miles — 1st  class 3  3  3 

Excursion  2 
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FRfilOHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

Highest. 

First  class 2.333  Cts. 

Second  class 2.000 

Third  class 1.666 

Fourth  class 1.333 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

First  class 37.50 

Second  class 36.50 

Third  c.ass 31.10 

Fourth  class a5.00 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 4.28 

Second  class 4.10 

Third  class 4.00 

Fourth  class 4.00 

Rate  per  ton  per  mile  for — 

Coal — Carried  10  miles  or  more 2.564 

Carried  less  than  lOmiles 6.819 

Pig  iron — Carried  10  miles  or  more 1.666 

Limestone — Carried  ten  miles  or  more 1.666 

Iron  Ore — Carried  ten  miles  or  more 1.048 

Undressed  stone  or  lumber — Carried  10  miles  or 

more 1.666 

Carried  less  than  1 0 

miles 2.564 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Train  mileage — Passenger 38,170 

Freight 26,582 

Mixed 34,835 


Lowest. 

Average. 

03.00  Cts. 

05.00  Cts. 

02.66 

04.29 

02.38 

03.57 

02.00 

02.86 

4.464 

7.466 

4.030 

6.320 

3.800 

5.500 

3..500 

5.000 

4.00 

4.00 

3 

3.80 

3 

3 

3 

3 

1.666 

1.635 

6.819 

6.819 

1.666 

1.666 

1.666 

1.666 

1.048 

1.048 

1.666 

1.666 

1.666 

1.666 

Total 99,587 

Car  mileage — Passenger 70,292 

Express  and  baggage  76,785 

Freight— loaded 424,436 

empty 329,172 

Caboose 12,909 

Construction  and  other 672 


Total 914,266 

Fuel  consumed— Wood,  30  cords ;  coal,  3,987  tons.    Total  cost $9,968  22 

Losses,  etc.,  paid — On  goods  and  baggage  9  03 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

to  employes 59  00 
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For  animals  killed  in  Ohio  : 

1  horse SlOO  00 

9  cattle 234  00 

Total  S334  00 

TRANSPORTATION. 

Passengers — Number  carried,  local 3.5,570 

through 414 

Total 36,994 

Average  number  carried  in  each  car  per  trip 22.72 

Average  number  of  miles  traveled  by  each 17.52 

Total  mileage,  or  number  carried  one  mile 630,578 

Average  amount  received  for  each 48.71  cts. 

Average  amount  per  mii7c  received  for  each 2.78  cts. 

Freight — Tons  carried,  local 18,540 

through 48,323 

Total 66,863 

Average  tons  in  each  loaded  car  per  trip 3.14 

Average  tons  in  each  loaded  car  per  mile    8.14 

Total  movement,  or  tons  carried  one  mile 3,458,262 

Average  amount  received  for  each  ton 80.77  cts. 

Average  amount  per  mile  received  for  each  ton 1.56  cts. 

Average  amount  received  for  each  ton  through  freight 73.38  cts. 

Average  amount  received  for  each  ton  local  freight 1.0007  cts. 

Articles  transported : 

Tons.  Per  cent. 

Coal 1,897  2.83 

Stone,  lime,  sand,  etc 956  1.45 

Petroleum 94  .14 

Ores 60,918  76.15 

Pig  and  bloom  iron 230  .34 

Manufactured  iron 209  .32 

Lumber  and  other  forest  products 7,528  11.25 

Grain,  flour,  and  other  agricultural  products 851  1.27 

Livestock 20  .02 

Animal  products 1,267  1.89 

Manufactures,  including  agricultural  implements  525  .79 

Merchandise 890  "    1.33 

Miscellaneous 1,478  2.22 


Total  tonnage  yielding  revenue 66,863  100 

Supplies  for  company's  use 4,405 
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EARNINGS,  OPERATING  EXPENSES,*Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation — local $16,836  74 

through 693  40 

Total $17,.530  14  , 

Freight  transportation — local $18,552  15 

through 36,459  39 

Total 54,011  .54 

Mail  service 2,595  14 

Express  service 1,023  18 

Other  sources 1,782  02 

Total  earnings  of  line  operated  included  in  this  report $76,942  02 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $21,798  17 

Maintenance  of  cars 7,057  89 

Motive  power 31,539  21 

Conducting  transportation  26,967  08 

General  expenses : 

Taxes  in  Ohio $2,422  66 

Salaries 5,950  00 

Other  general  expenses  of  operating 630  30 

9,002  96 

Total  operating  expenses $96,365  31 

Deficit 19,423  29 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER  THAN    EARNINGS. 

Sale  of  bonds  of  company,  $375,000,  lump,  for $200,000  00 

PAYMENTS   OTHER   THAN    OPERATING    EXPENSES   AND   RENTALS. 

Construction  of  new  work $18,671  26 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $260,576  00 

First  mortgage  bonds 400,000  00 

Second  mortgage  income  bonds 964,200  00 
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Bills  payable 50  41 

Labor^June  pay-rolls  (balance) 9,133  26 

Sundry  credit  balances 13,983  65 

Unclaimed  pay 42  55 

Bondaccount 199,331  67 


$1,847,316  54 


ASSETS. 

Construction  and  equipment   (being  cost  of  road   and 

equipment  to  present  company) $1,688,310  48 

Painesville  Savings  and  Loan  Ass'n  (balance  in  bank)...  10,063  17 

Due  from  United  States  Post-office  Department 1,280  73 

"        station  agents 155  02 

Cash  (in  New  York) 141,354  81 

Profit  and  loss 6^,152  33 


$1,847,316  54  • 


TRAIN  ACCIDENTS— ENTIRE  LINE. 
Return  of  accidents  to  trains  occurring  ivithin  the  year  ending  June  30,  1881. 


Date. 

Place, 

Character 
of  train. 

Cause  of  accident. 

Efiect  of  accident. 

April  21 

Freight 

Engine  off  track ;  no  damage  done. 

SUMMARY  OF  TRAIN  ACCIDENTS. 

Number : 

Total  accidents 

Causes  of  accidents  effecting  derailment  of  trains  : 

Tree  across  track 


State  of  Ohio,  County  of  Lake,  St.: 

Geo.  M.  Patten,  General  Manager,  officer  in  charge,  of  the  Painesville  and 
Youngstown  Railway  Company,  being  duly  sworn,  deposes  and  says  that  he  caused 
the  foregoing  statements  to  be  prepared  by  the  proper  officers  and  agents  of  this 
corapany,  and  having  carefully  examined  the  same,  declares  them  to  be  a  true,  full, 
and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth 
day  of  June,  A.D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  G  M.  Patten, 

[seal  of  k.  b.]  General  Manager. 

Subscribed  and  sworn  to  before  me  this  31st  day  of  August,  A.  D.  1881. 
[seal.]  Geo.  W.  Alvord, 

Notary  Public  of  Lake  County,  Ohio. 


PAULDING  &  CECIL  RAILWAY  COMPANY. 


Name  of  road  :     Paulding  &  Cecil  Railway. 
By  whom  owned :     Paulding  &  Cecil  Railway  Company. 
By  whom  operated  :     Paulding  &  Cecil  Railway  Company. 
By  what  authority  :     Charter. 

Name  of  person  making  this  report :     S.  Frank  Eagle,  President  Paulding  &  Cecil 
Railway  Company. 

General  office  at  Paulding  Furnace,  Cecil,  Ohio. 
Principal  office  in  Ohio  at  Paulding  Furnace,  Cecil,  Ohio. 
Address  correspondence  relating  to  this  report  to  Cecil,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
Information  given  previously. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Office. 


Address. 


Salary. 


Ci.  Frank  Eagle  .. 

A.  S.  Latty 

S.  Frank  Eagle ... 


President 
Secretary . 
Treasurer 


Cecil,  Ohio 

Defiance,  Ohio.. 
Cecil,  Ohio 


$833  33 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

S.  Frank  Eagle 

Cecil,  Ohio 

Defiance,  Ohio.. 
Defiance,  Ohio.. 

A.  S.  Latty 

C.  F.  Stuart 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law  :  Amount — common $25,000  00 

Number  of  shares — common 500 

Par  value  of  each — common 50  00 

Amount  subscribed — common $13,250  00 

Stockholders,  residents  of  Ohio,  5. 

Amount  of  stock  held  by  them  June  30,  1881,  $250.00. 

Number  of  shares  transferred  within  the  year,  1. 
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OTHER  INDEBTEDNESS. 

Total  untunded  debt $23,773  75 

Cash  securities,  debit  balances,  etc.,  available  to  payment...         2,094  58 


Net  unfunded  debt $21,679  17 

COST  OF  ROAD  AND  EQUIPMENT,  Etc. 

EQUIPMENT  OWNED  BY  COMPANY. 

Number — 

Two  locomotives,  1  second-class  passenger  car,  10  platform  cars,  1  hand-car,  9 
dump  cars. 

CHARACTERISTICS,   Etc. 

LINE    IN     OPERATION. 

Length.       In  Ohio. 
Single  main  track,  Cecil  to  Paulding 6.4  6.4 

Total  single  main  track 6.4  6.4 

Aggregate  of  sidings  and  other  tracks .9  .9 

Total  length  laid  with  rail  computed  as  single  track 7.3  7.3 

Length  in  Ohio,  distributed  as  follows : 

Paulding  county — main  track,  6.4 ;  sidings,  etc.,  .9 ;  total,  7.3. 

GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge,  standard 4  ft.  8i  in. 

Rail — Iron — On  road All  iron. 

Ayerage  weight  per  yard  About  35  lbs. 

Ties — Average  number  per  mile About  2,500 

Ballasted — On  whole  line 2  miles 

With  furnace  cinder. 

BRIDGES,   TRESTLES,   ETC.,    IN   OHIO. 

Bridges — Wood,  12 ;  greatest  age,  1  year  ;  aggregate  length,  443}f  feet. 

Trestles — 1 ;  greatest  age,  1  year ;  greatest  height,  12  feet ;  greatest  length,  740  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  8  inches. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    No. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    No  regular  time. 

ROLLING  STOCK. 

Locomotives 2;  average  weight 44,000  lbs. 

Passenger  cars 1. 

Other  cars  20. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Stoves. 
Means  of  lighting  same :     Run  in  day  time  only. 
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SPBED    OF    TRAINS. 

Express  passenger,  average  rate,  including  stops 7  miles  per  hour. 

EMPLOYES. 

Engineers 2 

Clerks 1 

Firemen 2 

Conductors 1 

Brakemen 2 

Section  men 6 

Total  number  employed  by  company  in  operating  line 14 

Proportion  for  Ohio All. 

RATES  OF  TRANSPORTATION. 

PASSENGEKS. 

Highest.        Lowest. 
Fare  charged  per  mile — For  distances  less  than  8  miles  6Jc. 

FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

First  class <. 1,5 

Second  class 12 

Third  class 10 

Fourth  class 8 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more  12J 

Pig  iron — Carried  ten  miles  or  more 12^ 

Limestone — Carried  ten  miles  or  more 12^ 

Iron  ore — Carried  ten  miles  or  more \%\ 

TRANSPORTATION. 

Passengers — Number  carried.  May  and  June,  1881 1,301 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $13,250  00 

Profit  and  loss 677  52 

Floating  debt  23,773  75 

$37,701  27 
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ASSETS. 

Cash $854  28 

Debts  receivable 960  10 

Bills  receivable 280  20 

Construction 23,368  46 

Equipment 11,086  71 

Real  estate 1,161  52 


§37,701  27 


ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  30. 

]S[o_  1 — February  19,  1881,  Robert  Wiley,  wood  chopper;  intoxicated  and  lying 
on  track ;  train  breaking,  ran  over  him — killed. 

j^o,  2— February  19,  1881,  Wm.  Murphy,  conductor;  intoxicated,  coupling  cars — 
•arm  pinched  above  elbow. 

SUMMARY  OF  ACCIDENTS. 

PERSONS  KILLED — CAUSES. 

Others — Lying,  walking,  falhng,  or  being  on  track 1 

PERSONS   LNJURBD — CAUSES. 

Employes — Coupling,  or  caught  between  cars  and  engine 1 

RECAPITULATION. 

Killed — Others — trespassing,  on  track,  etc 1 

Injured — Employes — misconduct  or  want  of  caution 1 


Stale  of  Ohio,  County  of  Paulding,  ss. : 

Personally  appeared  before  me,  a  Justice  of  the  Peace,  S.  Frank  Eagle,  President 
of  the  Paulding  &  Cecil  Railway  Company,  and  being  duly  sworn,  deposes  and  says  that 
he  caused  the  foregoing  statements  to  be  prepared  by  the  proper  officers  and  agents 
of  this  company,  and.  having  carefully  examined  the  same,  declares  them  to  be  a 
true,  full,  and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the 
thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  S.  Frank  Eagle, 

[seal  of  r.  r.]  Prmdent. 

Suliscribed  and  sworn  to  before  me,  this  10th  day  of  August,  A.  D.  1881. 

James  F.  Latimore, 
[seal.]  Justice  of  the  Peace. 


PITTSBURGH,    CINCINNATI    AND    ST.    LOUIS    RAILWAY 
COMPANY. 


Name  of  road  :     Pittsburgh,  Cincinnati  and  St.  Louis  Railway. 

By  whom  owned  :     Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company. 

By  whom  operated :    Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company. 

By  what  authority :     Charter. 

Name  of  Company  making  this  report ;     Pittsburgh,  Cincinnati  and  8t.  Louis 

Railway  Company. 

General  office  at  corner  Pennsylvania  and  10th  streets,  Pittsburgh,  Pa. 

Principal  office  in  Ohio  at  Columbus. 

Address  correspondence   relating  to  this  report  to  John  W.  Renner,  Auditor, 
Pittsburgh,  Pa. 

NAME,  TITLE,   AND   ADDRESS   OF   OFFICERS. 


Office. 


Address. 


Salary. 


Geo.  B.  Roberts  .. 
J.  N.  McCullough 

Wm.Thaw 

Thos.  D.  Messier 

Jno.  E.  Davidson 

M.  C.  Spencer 

J.  W.  Renner 

D.  W.Caldwell..,. 

S.  B.  Liggett 

S.  W.  White  

M.  J.  Becker 

E.  A.  Ford 

Wm.  Stewart 

F.  H.  Kingsbury., 
J.  N.  McCullough 

Wm.Thaw 

Thos.  D.  Messier 

Jno.  P.  Green 

Wm.  H.  Barnes  . 


President 

1st  Vice  President 

2nd  "  

3d  Vice  Pres't  and  Comp 
troller 

.\s8't  Comptroller 

Treasurer  

Auditor 

General  Manager 

Secretary  

Ass't  Secretary  

Chief  Engineer 

Gen'l  Passenger  Agent.... 

General  Freight  Agent.... 

Ass't  Gen'l  Freight  ,\gent.. 
1 

I 

}■  Executive  Committee.. 

I  I 

J  I 


Philadelphia 
Pittsburgh  ..., 


Philadelphia 
Pittsburgh  ..., 


Columbus,  Ohio.. 
Pittsburgh  


Philadelphia 
Pittsburgh  ... 
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DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Philadelphia  ... 
Pittsburgh  

Philadelphia  ... 

J.  P.  Wetherill 

Philadelphia. 
Pittsburgh. 

Wm  H  Barnes 

Wm  Thaw 

D.  S.  Gray 

Henry  H.  Houston 

Philadelphia. 

J   N  DuBarry 

CAPITAL  STOCK. 


CAPITAL  STOCK   AUTHORIZED   BY    LAW. 


Amount— common $7,000,000  00 

1st  preferred 3,000,000  00 

2d  preferred 3,500,000  00 


Total  

Number  of  shares — common 

1st  preferred.. 
2d  preferred... 


$13,500,000  00 


140,000 
60,000 
70,000 


Total  

Par  value  of  each — common 

1st  preferred 

2d  preferred 

Capital  stock  authorized  by  vote  of  Company— common 

preferred i 

Amount  subscribed— common $2,.508,000  00 

Ist  preferred 2,929,200  00 

2d  preferred 3,000,000  00 


270,000 

$50  00 

50  00 

50  00 

)   $13,500,000  00 


Total 8,437,200  00 

Total  paid  in  capital  stock— common $2,508,000  00 

1st  preferred 2,920,200  00 

2d  preferred 3,000.000  00 


Total  '. .• 8,437,200  00 

Average  amount  paid  in  per  mile  of  single  main  track  (200  miles) 42,186  00 

Proportion  of  same  for  Ohio  (158.71  miles) 6,695,340  06 

Stockholders,  residents  of  Ohio,  100. 

Amount  of  stock  held  by  them  June  30,  1881,  9,421  shares,  @,  $.50,  $471,050. 

Agents  authorized  to  transfer  stock:     S.  B.  Liggett,  Secretary,  corner  Pennsylvania 

and  10th  streets,  Pittsburgh,  Pa. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  4,592. 
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FUNDED  DEBT. 


1.    Kind  of  bond 
or  obligations. 


4.    When  due. 


Amount 
of  authorized 
issue. 


.    Amount 

actually 

issued. 


P..  C.  &  St.  L.  E'y 
Co.  1st  mortgage 
consol.  bonds 


•.,C.  &  St.  L.  E'y 
Co.  '2d  mortgage 
bonds 


St  mortgage  on  road 
between  South  Pitts- 
burgh and  Steuben- 
S'ille,0.,nnd  2d  mort- 
gage on  road  betw'u 
Steubeuville  and 
Newark,  and  undi- 
vided half  of  road 
betw'n  Newark  and 
Columbus 


Steubenville  and 
Indiana  R.  I 
Co.  l8t  mortgage 
bonds 


2d  mortgage  on  road 
between  South  Pitts- 
burgh and  Steuben- 
ville, O., and  Sdmon 
gage  on  road  betw'n 
Steubenville  s 
Newark,  and  u 
vided  half  of  rt 
betw'n  Newark  and 
Columbus.  O 


1st  mortgage  on  road 
betw'n  Steubenville 
.  and  Newark 


HoUidav's  Cove 
R.  R.  Co.  fl 
mortgage  bonds 


1st  mortgage  on  u 
vided  half  of  road 
betw'n  Newark  and 
Columbus,  O 


1st  mortgage  on  road 
betw'n  State  line  of 
Pennsylvania 
We>t  Virginia  and 
west  end  of  Steuben 
ville  bridge 


Average  amount  per  mile  of  single  main  track  (200  miles) f63,085  00 

Proportion  of  same  for  Ohio  (158.71  miles) 10,012,220  35 

Increase  since  June  30,  1880 120,000  00 


OTHER   INDEBTEDNESS. 

Deferred  debt $1,153,688  79 

All  other  debts,  current  credit  balances,  etc.:   current 

liabilities 1,078,318  10 


Total  unfunded  debt $2,229,006  89 

Cash  securities,  debit  balances,  etc.,  available  to  paym't..    1,513,942  45 

Net  unfunded  debt,  including  deferred  debt,  as  above..... $715,064  44 

76  R.R.C. 
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Total  net  debt  liabilities 13,332,064  44 

Average  amount  per  mile  of  single  main  track $66,660  32 

Proportion  of  same  for  Ohio 10,579,659  38 

Total  of  paid  in  stock  and  debt 21,769,264  44 

Total  average  amount  per  mile $108,846  32 

Proportion  of  same  for  Ohio 17,274,999  44 


COST  OF  ROAD  EQUIPMENT,  Etc. 

Expenditures  prior  to  July  1,  1880 $16,034,263  85 

Expenditures  for  the  year  ending  June  30, 1880 — Gould 

tunnel  7,478  28 

Total  expenditures  for  construction $16,041,742  13 

Average  cost  per  mile  of  road  constructed  (single  main  track,  214.09  mi.)  74,929  90 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

(214.09  miles)  : 74,929  90 

Proportion  of  same  for  Ohio  (158.71  miles) 11,892,124  43 


COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

Total  cost  of  railroad  equipment  owned  by  company,  as  per  last  report  $3,908,030  96 

Average  amount  per  mile  (of  single  main  track,  214.09  miles) 18,254  15 

Proportion  for  Ohso  (158.71  miles) 2,897,116  15 

Total  for  road  and  equipment 19,949,773  09 

Total  average  amount  per  mile  (of  single  main  track,  214.09  miles) 93,184  05 

Proportion  of  same  for  Ohio  (158.71  miles) 14,789,240  58 


CHARACTERISTICS,  Etc. 

LINE    IN  OPERATION. 

Leiiglh.  In  Ohio. 

Single  main  track — South  Pittsburgh,  Pa.,  to  Newark,  0 158.54  mi.  117.59  mi. 

Newark,  O.,  to  Columbus,  0 33.02  33.02 

Cadiz  Junction  to  Cadiz,  0 7.80  7.80 

Total  single  main  track , 199.36  158.41 

Double  track— South  Pittsburgh,  Pa.,  to  Noblestown,  Pa 14.43 

Aggregate  of  sidings  and  other  tracks 55..59  45.17 

Total  length  laid  with  rail  computed  as  single  track 269.38  203.58 

Laid  with  steel  rail 219.41  151.25 
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Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Branches. 

Sidings,etc. 

Total. 

22.74 
24.24 
21.72 
23.26 
14.09 
32.21 
12  35 

6.75 
4.49 
7.80 
3.49 
2.70 
9.67 
10.27 

29  49 

7.80 

36  53 

29  52 

26  75 

16  79 

41  88 

22  62 

Totals 

150.61 
150.61 

7.80 

45.17 
.64 

203  58 

Steel  rail 

151  25 

LINE   OPERATED   nNDEK    LEASE — EMBRACED   IN   THIS   REPORT. 

Length.  In  Ohio. 

Monongahela  extension  of  P.  R.  E.  in  Pittsburgh,  Pa.,  and 

branches 1.23  miles. 

Union  Depot  track  in  Columbus,  0 25  .25  miles. 

Total  single  track  1.48  miles.  .25  miles. 

Total 1.48  .25 

P.,  C.  &  St.  L.  Railway  Company  owns  an  undivided  half  of  the  road  between  New- 
ark, Ohio,  and  Columbus,  Ohio. 


GAUGE,    GRADE,    CURVATDRB,    RAILS,    ETC. 

Gauge 4ft.9in. 

Grade — Maximum,  per  mile 52  ft.Sin. 

Longest  maximum 2ft.9in. 

Aggregate  length  of  maximum 12      feet. 

Curvature — Shortest  radius 6,038    " 

Aggregate  lengthof  shortest  radius 5,640    " 

Aggregate  length  of  all  curves 58.42  mi. 

Aggregate  length  of  tangent  140.94mi. 

Rail — Iron — On  road 49.97  mi. 

Average  weight  per  yard 60  &  64  lbs. 

Steel — On  road 219.41  mi. 

Average  weight  per  yard 60  &  67  lbs. 

Ties — Average  number  per  mile 2,640 

Number  laid  during  the  year  (79.434  mi.,  in  Ohio) 96,506 

Ballasted — On  whole  line  208.2  mi. 

In  Ohio  160.2  mi. 

With  gravel,  139.7  miles  ;    cinders,  3.5  miles ;  slag,  .5  miles  ;  stone,  64.5 
miles. 
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BRIDGES,   TRESTLES,    ETC.,    IN    OHIO. 

Bridges — Wood 22;  greatest  age....    21  years;  aggregate  length,  ft..  2,744 

Iron 13;  "  9  "  1,8448 

Stone  arch    20 ;  "  28  "  2,155.7 

Total 6,744.3 

Trestles — 11;  greatest  age,   6  years;  greatest  height,  20  ft.;  greatest  length,  159.6; 
aggregate  length,  514. 
Length  of  shortest  span  of  truss,    20.6  ft. ;  of  longest,  160.4^  ft. ;    greatest 

length  of  beams  between  points  of  support,  if  not  trussed,  15  ft. 
Greatest  space  between  cross  ties  upon  bridges   and  trestles,  8  inches  ; 

length  of  ties,  10  and  8  feet  ,6  inches. 
Number  of  track-stringers,  2  and  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails?     Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?     Daily  by  foreman,  monthly  by  bridge  inspector. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

Tunnels— Brick,  3;  aggregate  length,  ft 3,212 

Wood.  2  ;  aggregate  length,  ft 2,245 

Total 5,467 

FENCING — AVERAGE  AND  AGGREGATE  COST. 

Number  miles  fencing,  computed  as  single  line 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  88  c.) 

Rail 

Wire  (average  cost  per  rod,  77  c.)  

Length  of  road  unfenced  and  reason  therefor  (owner's  duty  to 
maintain  fences),  5.  Along  creeks,  channels,  etc.,  (de- 
stroyed by  floods),  and  through  towns,  6 24.5  24.5 

CROSSINGS. 

What  railroads  cross  your  road  at  grade,  in  this  State,  and  at  what  locality  ? 

C,  T.  V.  W.  E  y  at  Edgefield  Junction  (Urichsville),  Ohio. 

B.  &  0.  R.  R.,  L.  E.  Division,  at  Newark,  Ohio. 

B.  &  O.  R.  R.,  Straitsville  Division,  at  Newark,  Ohio. 

Ohio  Central  R.  R.  at  Granville  Station,  Ohio. 

Marietta  and  Cleveland  R.  R.  at  New  Comerstown,  Ohio. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection 212 

Number  at  which  there  are  gates  or  flagmen 2 

Number  of  crossings  of  highways  over  railroad 10 

"  "  "  under  railroad 5 

Number  of  highway  bridges  18  feet  above  track 8 

Do  all  trains  stop  at  R.  R.  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 


Whole  Line. 

In  Ohio. 

313 

.  263 

217 

197 

69 

39 

27 

27 
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STATIONS  AND  TELEGRAPH. 


TELEGRAPH    LINE. 


Miles  on  line  of  road  operated 393.8;  in  Ohio,  309.8 

Miles  of  same  owned  by  railroad  company  :     Owned  jointly  with  Western  Union 
Telegraph  Company. 


Passenger  and  freight 75;  in  Ohio...  41 

Number  with  telegraph  communication 53;         "  29 

Number  of  same  operated  by  railroad  company 53;         "  29 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    .Over  all 
joint  wires. 

ROLLING  STOCK. 


average  weight,  lbs 70,000 

30,000 

40,000 

50,000 

20,000 

15,000 


Locomotives 98 

Express  and  baggage  cars 22 

Passenger  cars 47 

Postal  cars 5 

Freight  cars  (box  and  stock)  3,363 

Other  cars  (gondolas,  iiate,  etc.)  363 

Above  includes  not  owned  by  company  reporting. 

Locomotives 6;  owned  by  Pennsylvania  Company. 

Freight  cars 2,251 ;  owned  by  Car  Trust. 

Terms  of  service:     Locomotives,  monthly  rental  6  cjc  per  annum  on  valuation. 

Number  of  locomotives  equipped  with  train  brakes,  38. 

Kind  of  brake :  Westinghouse  automatic  air  brake  and  driver  brakes,  etc. 

Number  of  cars  equipped  with  train  brakes,  74. 

Kind  :  Westinghouse  automatic  air  brake. 

Number  of  passenger  cars  with  Janney  coupler  and  platform,  74. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

None  used  with  Janney  coupler  and  platform. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Winslow's 

and  Bissell's  patent  stoves. 
Means  of  lighting  same  :  Candles  or  lamps,  with  mineral  sperm  oil. 

SPEED   OF   THAINS. 

Express  passenger,  average  rate,  including  stops 32  miles  per  hour. 

Mail  and  accommodation,  20  " 

Freight  trains,  12  " 

« 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 87 

Engineers 131 
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Baggagemen 20 

Flagmen,  switch-tenders  and  watchmen 35 

Laborers 165 

Clerks 95 

Train  dispatchers 13 

Firemen 136 

Wipers 54 

Mechanics    355 

Conductors 120 

Brakemen 311 

Station  agents 85 

Section  men 477 

Other  employes 940 

Total  number  employed  by  company  in  operating  line 3,025 

Proportion  for  Ohio 1,968 

EXPRESS    AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     Adams  express. 

Terms  :  40  ^  of  gross  receipts,  not  including  oyster  business;  70  ffo  of  gross  receipts 
from  oyster  traffic. 

Special  freight  and  transportation  lines  ;  The  through  freight  cars  of  the  Pennsyl- 
vania route,  now  owned  by  the  Pennsylvania  Company  under  the  names  of 
Union  Line  and  National  Line.  They  carry  the  through  freight  at  current  rates, 
and  are  paid  a  commission  for  obtaining  and  doing  the  business. 

AVERAGE   LIFE   OF   LOCOMOTIVES,    CARS,    RAILS,   TIES,    BRIDGES,  Etc. 

EQUIPMENT   AND   SUPEESTRUCTUEB. 

Rails — Iron — Average  life  in  years 2 

Frogs — Average  life  in  years  2.5 

Ties — Oak — Average  life  in  years 7 

Bridges — Wooden — Average  life  in  years 15 

Piling — Average  life  in  years 7 

Telegraph  poles — Cedar — Average  life  in  years 16 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.  Lowest  Average. 

Fare  charged  per  mile — 

For  distances  less  than  8  miles 4  Cfe.  3  CKs.  ' 

For  distances  over  8  miles — First  class 3  2 

Second  class 2  1         [-     03.373 

Emigrant 2  1 

Excursion 2  1         J 

Amount  charged  in  addition  to  regular  fares,  sleeping  or  other  cars  run  on  your 
road :  For  seat,  $1.00 ;  berth,  12.00  ;  section,  $4.00 ;  state  room,  $4.00.  These  charges 
very  according  to  distance. 
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FREIGHT. 

Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than 

Highe.st. 

First  class 0088  Cts. 

Second  class 0088 

Third  class 0075 

Fourth  class 0075 

Fifth  class 0063 

Special  class 0038 

Rate  per  ton  per  mile  on  freight  carried  less 
•     than  30  miles  • 

First  class 1760 

Second  class 1760 

Third  class 1500 

Fourth  class 1500 

Fifth  class 1260 

Special  class 10760 

Rate  per  ton  per  mile  on  freight  carried  more 
than  30  miles : 

First  class 0520 

Second  class 0.520 

Third  class 0460 

Fourth  class 0400 

Fifth  class 1.0400 

Special  class 1.0340 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 0500 

Carried  less  than  ten  miles 0500 

Pig  iron — Carried  ten  miles  or  more 0500 

Carried  less  than  ten  miles 0500 

Limestone — Carried  ten  miles  or  more 0.500 

Carried  less  than  ten  miles 0500 

Iron  ore — Carried  ten  miles  or  more 0.500 

Carried  less  than  ten  miles 0500 

Undres'd  stone  or  lumber — Carried  10  miles  or  more     .0500 
Carried  less  than  10  mi.    .0.500 


a  ton  : 

Lowest. 
.0025  Qs. 
.0020 
.0015 
.0011 
.0010 
.0008 


.0600  1 
.0600 
.0600 
.0560 
.0560  I 
.0380    j 


.0600 
.0400 
.0300 
.0220 
.0200 
.1600 


.0149 
.0500 
.0180 
.0500 
.0100 
.0.500 
.0160 
.0.500 
.0160 
.0500 


.0004  Cts. 


I 

1-    .00805 

I 

i 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length — feet. 

Single  intersection 

145  ft.  7  in. 

57 — i     "        "     Mastersville.. 
71 — 1      "        '■      Frazeysburg. 
72 — }     "     east  of  Newark 

Stone 

82  ft.  6  in. 

Three  arches 

Iron 

143  ft. 
72  ft.  10  in 
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Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod 

78tVc.) 12tVt 

Ballasting — Miles   of   main  track  ballasted  with  stone,  gravel,  cinder 

andslag 23//0 1  in  Ohio,  ISjVtj 

Rail  laid — Steel,  60  and671bs.  peryard — miles  of  track OyVk  ^t%\ 

New  iron,  60  "  "  IjVjj  1y'^'^ 

Eerolled  iron,  60      "  "  dj\%  2.45 

Train  mileage— Passenger 788,613 

Freight 2,494,604 

Work  train 98,618 

Total 3,381,835 

Car  mileage   -Passenger 2,532,138 

Express  and  baggage 1,933,560 

Freight— loaded 37,520,297 

empty 6,094,927 

Caboose 2,050,987 

Construction  and  other 394,472 

Total 50,526,381 

Fuel  consumed—Wood,  3,084jAj  cords;  coal,  140,001^^^  tons;  total  cost..      113.5,251  18 

Losses,  etc.,  paid — On  goods  and  baggage 8,418  55 

For  injuries  in  Ohio,  fatal  and  non-fatal: 

To  passengers $727  00 

To  employes  1,165  00 

Total 1,892  00 

-   For  animals  killed  in  Ohio : 

Horses,  8... $110  00 

Cattle,  43 270  00 

Sheep,86 20  00 

Hogs,  41 52  00 

Total $552  00 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons 25,000  00 


TRANSPORTATION. 

Passengers — Number  carried — local 810,877 

through 104,173 

Total 915,050 

Average  number  carried  in  each  carper  trip i^-m 

Average  number  of  miles  traveled  by  each 39.819 
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Total  mileage,  or  number  carried  one  mile .36,436,422 

Average  amount  received  for  each 94y*5'j5^5  cts. " 

Average  amount  per  mile  received  for  each O^y^Vj  cts. 

Freight— Tons  carried,  local 1,809,226 

through 1,399,897 


Total 

Average  tons  in  each  loaded  car  per  trip 

Average  tons  in  each  loaded  car  per  mile 

Total  movement,  or  tons  carried  one  mile 

Average  amount  received  for  each  ton 

Average  nmonnt  per  mile  received  for  each  ton 

Average  cost  per  ton  freight  per  mile 

Average  amount  received  for  each  ton  through  freight. 

Average  amount  received  for  each  ton  local  freight 

Average  cost  each  ton  through  freight 

Average  cost  each  ton  local  freight 


Articles  transported  : 

Tons. 

Coal  and  coke 1,307,046 

Stone,  lime,  sand,  etc 60,540 

Petroleum  20,164 

Ores 94,765 

Pig  and  bloom  iron 43,216 

Manufactured  iron 145,626 

Lumber  and  other  forest  products 97,876 

Grain,  flour,  and  other  agricultural  products 710,132 

Live  stock 193,219 

Animal  products  77,068 

Manufactures,  including  agricultural  implements 386,858 

Merchandise  49,669 

Miscellaneous 22.954 


Total  tonnage  yielding  revenue 3,209,123 

Supplies  for  company's  use 137,157 


3,209,123 

I"TiJ5 
10  5  8 

397,093,949 
yy^(5^(j  cts. 

.00805  cts. 

.00472 

$1.26tVA 

0.78t',V5 

.00472  cts. 


Per  cent. 

40.7 

1.9 

.6 

3.0 

1.3 

4.5 

3.1 

22.1 

.6 

2.4 

12.1 

1.6 

.7 

100 


EARNINGS,  OPERATING  EXPENSES,   Etc.,. FOR  YEAR  ENDING  JUNE  30. 


EABNINGS. 


Passenger  transportation — local  $466,810  29 

through 397,871  13 

Total $864,681  42 
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Freight  transportation— local §1,424,623  58 

through 1,771,965  63 

Total 3,196,589  21 

Mail  service 162,786  01 

Express  service 76,210  38 

Other  sources 37,583  14 

Total  earnings  of  line  operated  included  in  this  report ?4,337,850  16 


OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $525,588  85 

Maintenance  of  cars 382,756  51 

Motive  power 608,746  14 

Conducting  transportation  905,400  86 

General  expenses,  as  follows : 

Taxes  in  Ohio $32,871  99 

West  Virginia  $1,933  20 

Pennsylvania 12,776  88 

14,710  08 

Salaries 27,541  54 

Other  general  expenses  of  operating 53,944  66 

129,068  27 

JTotal  operating  expenses,  being  58.82  per  cent,  of  earnings $2,551,560  63 

Net  earnings  of  200,84  miles  operated 1,786,289  53 

Rentals  paid  (for  use  of  road,  track,  depots,  equipment),  etc. : 

Rent  of  Monongahela  extension  of  P.  R.  R 37,500  00 

Net  income  over  operating  expenses  and  rents  paid 1,748,789  53 

Percentage  of  same  to  capital  stock  and  debt 08.033 

Percentage  of  to  total  means  applied  to  construction,  etc 08.766 

Per  mile  of  earnings $21,598  54;  Proport'n  for  0.  (158.66  mi.)  3,426,824  36 

operating  expenses..  12,704  44;        "                   '■         "  2,015,686  45 

net  earnings 8,894  10;        "                   "         "  1,411,137  91 


OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 


RECEIPTS   OTHER   THAN    EARNINGS. 

Other  sourcps $813,951  50 

$2,562,741  03 
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PAYMENTS   OTHER  THAN    OPERATING   EXPENSES   AND    RENTALS. 

Interest  on  bonds  (net)   ?840,310  76 

Interest  on  car  trust,  cars,  etc 175,385  39 

Construction  of  new  work 7,478  28 

Loss  on  C.  &  M.  V.  R'y  79,085  09 

Loss  on  L.  M.  R.  R 200,440  52 

Loss  on  St.  L.,  V.  &  T.,  H.  R  R 65,064  36 

Other  payments 1,194,976  63 

$2,562,741  03 


CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $8,437,200  00 

Funded  debt 12,617,000  00 

Value  of  supplies,  etc.,  received  from  leased  lines 1,.351,979  89 

Amount  due  other  companies 356,666  97 

Amount  due  for  current  expenditures  in  June  and  prior 

thereto 529,863  22 

Miscellaneous 188,787  91 


!,481,497  99 


Cost  of  P.,  C.  &  St.  L.  R'y,  construction  and  equipment  to 

June  80,  1881 $19,949,773  09 

Supplies  on  hand  for  current  operations 472,266  20 

Cost  of  additions  and  improvements  to  leased  roads 843,876  18 

Cash  on  hand  i     164,136  13 

Amount  due  to  station  agents  and  conductors 96,673  00 

Amount  due  by  other  companies 476,670  95 

Miscellaneous 1,230,730  07 

Balance 247,372  37 


$23,481,497  99 
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ANNUAL     REPORT. 
SUMMARY  OF  ACCIDENTS. 


Persons  killed — Causes. 

n 
1 

o 

a 

O 

1 
o 

1 

2 

1 

1 

Collisions,  and  standing  on  platform  of  car  during  same... 

2 

i 

7 

1 

1 

7 

Totals 

4          fi 

12 

Persons  injured — Causes. 

t 

a 

1 

o 
B 

O 

1 

3 

1 
4 
8 
6 

4 

4 

1 
1 
3 

9 

7 

8 

3 
2 
2 

1 
2 

3 

2 

10 

12 

1 

2 

Totals 

13 

29 

5 

47 

KECAPITULATION. 

Killed — Employes — from  causes  beyond  their  control 2 

misconduct  or  want  of  caution 2 

Others — At  stations  and  highway  crossings 1 

trespassing,  on  track,  etc 7 

Total  killed 12 

Injured — Passengers — from  causes  beyond  their  control 10 

misconduct  or  want  of  caution 3 

Employes — from  causes  beyond  their  control 8 

misconduct  or  want  of  caution 21 

Others — trespassing  on  track,  etc 5 

Total  injured 47 
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a 

Date. 

Place. 

Character 
of  train. 

Cause  of  accideul. 

Effect  of  accident. 

1 

2 

1880. 
July   1 
10 

16 

17 

Aug.  3 

6 

14 

17 

26 

Sept.  3 

10 

25 
■28 

30 

Oct.    2 

4 

18 

20 
29 

Nov.    6 
12 
11 
20 
28 

Dec.    4 

21 

24 

31 

1881. 

Jan.  2 
10 

13 
15 
la 
30 
Feb.     4 

9 
13 
19 

Mch."! 
11 
13 

25 
30 

Apr.  S 
19 

May    7 

June  5 

9 
19 

Columbus,  0 

Manstield,  Pa 

Columbus,  0 

E.lsf-flel.i,  O 

fittsburgh,  Pa 

Sclo  Oliio 

Freight 

Freights" 
constinc'n 
Freight 

Mixed  ..""". 

Freight 

Pass.  iSi  Frt. 

Freight 

Passenger.. 
Freight 

Pass.  &  Frt. 
Freight 

Cars  dropped  too  fast 

Flagman    not    back   far 

Nine  cars  slightly  damaged. 

3 

Cars  dropped  too  fast 

Caboose  and  4  cars  damaged. 

6 

Flagman    not     back    far 

Steubenville.  0... 
No.  24  bridge 

8 
q 

Carelessness , 

Axle  breaking 

a  enniues  and  caboose  damaged  : 

one  man  killed, 
iiugiue  damaged. 

Wheeling  June... 
Mingo  June,  0... 

Steubenville,  0... 
Kent's,  Ohio 

1'' 

aged;  one  man  killed. 

12  persons  injured. 

Burgettstown,Pa, 

Alex.  E,jnds,  0 

McDonald,  Fa 

Oiirk  Run  tunnel 

Hays  Station.  Pa.. 
Burgettstown.Pa 

Hanover.  Ohio 

Carls  Road,  Pa 

9  per^on«  injured. 
Engl  ue,  caboose  &.  a  cars  damaged 

17 

18 

Wrong  signal 

Engine  and  7  cars  damaged ;    1 
person  injured. 

■'II 

2  engines,  1  baggage,  1  express 
and  1  coach  damaged  ;  4  per- 
sons killed. 

■'1 

■'0 

?"^ 

?4 

Haiilin's,  Pa 

Collin's,  W.Va 

Union  Siding,  0... 
Broad-head  out... 
Teniperauceville. 
No.  4  bridge 

Noblestown,  Pa... 

•'"i 

26 
27 

Misplaced  switch 

Falling  ofrod 

1  person  injured. 
Engine  and  8  cars  damaged. 
Engine  damaged. 
Eight  dumps  damaged. 

W 

"W 

5  persons  injured. 

81 

3'? 

Phil'a  Roads 

jured. 
Engine,  caboose  &  2  cars  damaged 

3S 

No.  1  bridge 

35 

3fi 

37 

Willow  Grove 

1  killed,  2  injured. 
1  engine  and  5  cars  damaged. 
1             ■'         7 

38 

Oil  cellar  coming  down 

3C| 

■(I 

Mansfield  

4'> 

Three  cars  damaged. 

2  engines  and  3  cars  damaged  ;  2 

killed.  2  injured. 
Six  cMi-s  damaged. 
lOii-iiic  and  2  qats  damaged. 
I'wo  car^-  damaged. 
Five  cars  off,  and  damaged. 
Eight  cars  slightly  damaged. 

■13 

Monon  bridge 

Af.,C.&C.coalmin's 

Columbus 

Newcomers  town. 

44 
45 
46 

Mi.splaced  switch 

Poor  flagging 

Running  switch 

Track  spreading 

Careless  running 

'IS 

Collins      

'11 

Phil'a  mines 

m 

Cars  rnnning  into  cars 

Falling  of  rock 

Careless  running 

Track  and  onu  car  damaged. 

Engine 

2  engines  and  6  cars  damaged. 

1  engine  and  4 

51 
52 
fi3 

Teinpeviince  villa. 
Burggettstown 

SUMMARY  OF  TRAIN  ACCIDENT.S. 
Number : 

Accidents  causing  derailment  of  trains 23 

Accidents  not  resulting  in  derailment  of  train 6 
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Collisions — butting 10 

crossing 1 

rear 13 

Total  accidents  53 

Causes  of  accidents  efTecting  derailment  of  trains: 

Broken  axle  6 

Cattle  on  track 1 

Falling  mass  2 

Loose  switch 1 

Misplaced  switch 2 

Spreading  of  rails 1 

Other  causes 10 

Total 23 

Causes  of  collisions : 

Conductor's  watch 1 

Failure  of  brakes 1 

Misplaced  switch 1 

Orders — absence  of,  mistake  in,  neglect  or  disobedience  to 3 

Running  carelessly  13 

Signals — failure  to  use,  or  absence  of 3 

Other  causes 2 

Total 24 

Causes  of  accidents  not  resulting  in  derailment  of  trains : 

Boiler  explosion 1 

Broken  axle 2 

Other  causes 3 

Total  6 

Total  derailments 23 

Total  collisions „ 24 

Total  accidents 53 


State  of  Pennsylvania,  County  of  Allegheny,  ss. : 

Thos.  D.  Messier,  Third  Vice  President  of  the  Pittsburgh,  Cincinnati  and  St 
Louis  Railway- Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the 
foregoing  statements  to  be  prepared  by  the  proper  officers  and  agents  of  this 
company,  and  having  carefully  examined  the  same,  declares  them  to  be  a  true, 
full,  and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the 
thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  Thos.  D.  Messlbr, 

Third  Vice  President. 

[seal  op  k.  r.] 

Subscribed  and  sworn  to  before  me,  this  10th  day  of  September,  A.  D.  1881. 
[seal]  Frank  Sbmple, 

Notary  Public. 


PITTSBURGH,  FT.  WAYNE    AND    CHICAGO   RAILWAY 
COMPANY 


Name  of  road  :     Pittsburgh,  Ft.  Wayne  and  Chicago  Railway. 

By  whom  owned  :     Pittsburgh,  Ft.  Wayne  and  Chicago  Railway  Company. 

By  whom  operated  ;     Pennsylvania  Railroad  Company. 

By  what  authority  :     Lease. 

Name  of  person  making  this  report :  F.  M.  Hutchinson,  Secretary  and  Treasurer 
Pittsburgh,  Ft.  Wayne  and  Chicago  Railway  Company. 

General  office  at  Pittsburgh,  Pa. 

Address  correspondence  relating  to  this  report  to  F.  M.  Hutchinson,  Secretary 
and  Treasurer  at  Pittsburgh,  i  a. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Offlc. 

Address. 

Salary. 

«2,400 
3,000 

$5  400 

Secretary  und  Treasurer ... 

Pittsburgh,  Pa 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

New  York 

'Chas.  E  Speef 

Pittsburgh. 

S.  J.  Tiklen 

<i 

Philadelphii.... 
Pittsburgh. 

Mansfield  0 

Ft.  Wayne,  Ind. 

Jno  N.  Hutchinson  

J.  N.  McCuUough 

Jesse  S.  Williams 

1 

77      .R.  R.C. 
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CAPITAL  STOCK. 


CAPITAL   STOCK   AUTHORIZED   BY   LAW. 

Regulated  by  charted,  with  power  to  increase  frctti  time  to  time. 

Amount— common 16,500,000  00 

Number  of  shares — common 65,000 

Par  value  of  each — common  $100  00 

Increase  since  June  30,  1880— common 928,000  00 

CAPITAL   STOCK   AUIBOEIZED   BY    VOTE   OF   COMPANY'. 

Amount— common .; „ $13,214,285  71 

guaranteed  special 7,698,900  00 


Total  $20,913185  71 

Amount  subscribed — common $19,714,285  71 

guarnteed  special 7,698,900  00 

Total 27,413,185  71 

Total  paid  in  capital  stock— common $19,714,285  71 

guaranteed  special 7,698,900  00 

Total 27,413,185  71 

Increase  since  June  30,  1880 — guaranteed  special 928,000  00 

Average  amount  paid  in  per  mile  of  single  main  track  (468,3  miles)..:..  S8,5S7  66 

Proportion  of  same  for  Ohio  (251.7  miles) 14,733,929  00 

Stockholders,  residents  of  Ohio,  152. 

Amount  of  stock  held  by  them  Jun«  30,  1881,  $31,785.00. 

Agents  authorized    to   SS-ansfer  stock:     Winslow  Lanier  &  Co.,  24  and  26  Nassau 

street,  New  York. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  31,517. 

FUNDED  DEBT. 


1.  Kiua  of  bond  or 
obligations. 

2.  If  and  how 
secured. 

3.  Date  of 
ibsui-. 

4.  When 
iluu. 

5.  Rate 

of 
interest. 

6.  Amoniitof 
authorized 

7.  Amount 
actually 
issued. 

1st  lien  on  road 

2d 

3d 

March,  1S62 
1862 
1862 
1874 

Jan'y,    1857 

1912 
1912 
1912 
1884 

1887 

7 

7 
8 

».'5,250,0OO  00 
5.160,000  00 
2,000,000  00 
1,000,000  00 
100,000  00 

35,260,000  00 
5,160,000  00 

1  000,000  00 

100,000  00 

S13,.510,000  00 

J-3 

Average  amount  per  mile  of  single  main  track  (468.3  miles) $28,849  00 

Proportion  of  same  for  Ohio  (251.7  miles)  7,261,300  40 

Amount  in  hands  of  trustees  of  sinking  fund  for  i ademption 3,260,755  70 
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OTHER  INDEBTEDNESS. 

Total  of  paid  in  stock  and  debt $40,923,185  71 

Total  average  amount  per  mile 87,386  68 

Proportion  of  same  for  Ohio 21,995,229  22 

COST  OF  ROAD  EQUIPMENT,  Etc. 

BOAD    ACQUIEBD   BY    PURCHASE. 

Cost  of  original  purchase  $18,910,000  00 

Cost  of  construction  and  equipment  since  purchiase,  to  date  of  lease 6,166,221  15 

Amount  resulting  from  capitalization  of  rental  at  7  per  cent 8,214,285  71 

Subsequent  expenditures  for  construction  and  equipment 

since  lease,  to  July  1,  1880 16,770,900  00 

Construction  during  year  ending  June  30,  1881 928,000  00 

— 7,698,900  00 

Total  expended  for  construction  and  purchase  139,989,406  86 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

468.3  miles) 85,392  71 

Proportion  of  same  for  Ofilo  (251.7  mih-s) 21,493,345  50 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   THAN    EARNINGS. 

Rental  from  lessee $2,949,003  00 

Interest  and  dividends  on  secutities 23,753  71 

Increjwe  of  capital  stock 928,000  00 

Income  an  sinking  fund  investment 182,735  00 

$4,063,490  74 

PAYMENTS  OTHER   THAN   OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net) 19.55,490  00 

Divid>;nds,  rate  7  per  cent,  on  general  stock 1,380,000  00 

Last  dividend  declared  on  general  stock :     June  30,  1881. 

Dividends,  rate  7  per  cent,  on  guaranteed  special  stock...        490,203  00 

Last  dividend  declared  on  preferred  stock:     June  30,  1881. 

Applied  to  sinking  fund 104,100  00 

Construction  of  new  work  and  additional  real  estate 928,000  00 

Miscellaneous  expenses 31,236  70 

$3,889,029  70 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Capital  stock 127,413,185  71 

Funded  debt 13,510,000  00 

Interest  on  funded  debt — coupons  not  presented 32,231  41 
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Dividends  on  stocli  not  called  for 88,192  25 

Balance  to  credit  of  income  account 3,111,109  52 

$44,154,718 

ASSETS. 

Cost  of  railway,  equi'pment,  etc $39,989,406  86 

Sinking  fund,  first  and  second  mortgage  bonds 2,815,497  79 

Supplies  transferred  to  Pennsylvania  R.  R.  Co.,  lessee, 

July  1,  1869 468,724  84 

Winslow  Lanier  &  Co.  to  pay  interest  and  dividends 200,769  21 

Miscellaneous  securities 229,532  16 

Trustees  of  Sinking  Fund — cash  to  purchase  bonds 445,257  73 

Cash  in  hands  of  Treasurer 5,530  12 

$44,154,718 


State  of  Pennsylvania,  County  of  AUeghtny,  ss.  ; 

F.  M.  Hutchinson,  of  the  Pittsburgh,  Fort  "Wayne  and  Chicago  Railway  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  afi^airs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881, 
to  the  best  of  his  knowledge  and  belief. 

(Signed)  F.  M.  Hutchinson, 

[SBAL  OF  R.  R.]  Officer  in  charpe  P.,  Ft.  W.  &  C.  P'y  Co. 

Subscribed  and  sworn  to  before  me,  this  31st  day  of  August,  A.  D.  1881. 
Witness  mj  hand  and  official  seal. 

Wm.  F.  Robe, 
[seal.]  Vom'r  for  the  Statf  of  Ohio  in  Pittsburgh,  Pa. 


PENNSYLVANIA   COMPANY   OPERATING  PITTSBURGH,  FORT 
WAYNE  AND  CHICAGO  RAILWAY. 


Name  of  road:  Pittsburgh,  Fort  Wayne  and  Chicago  Railway. 

By  whom  owned  :  Pittsburgh,  Fort  Wayne  and  Chicago  Railway  Company. 

By  whom  operated  :  Pennsylvania  Company. 

By  what  authority :  Lease. 

Name  of  company  making  this  report ;    Pennsylvania  Company  operating  P.,  Ft. 
W.  &  C.  Railway. 
•    General  office  at  Pittsburgh,  Pa. 

Address  correspondence  relating  to  this  report  to  J.  P.  Farley,  Auditor,  Pitts- 
burgh, Pa. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS  OF  PENNSYLVANIA  COMPANY 
OPERATING. 


G.  B.Roberts 

J.  N.  McCullough 

Wm.  Thaw 

Thos.  D.  Messier... 
John  E.  Davidson 

S.  B.  Liggett 

S.  N.White  

W.  H.  Barnes  

J.  P.Farley 

D.  W.  Caldwell.... 
Wm.  A.  Baldwin 

J.  T.  Brooks 

F.  Slataper 

E.A.Ford 

Wm.  Stewart 

J.  N.  McCullough.. 

Wm.  Thaw 

Thos  D.  Messier... 

Jno.  P.  Green 

W.  H.  Barnes 


Address. 


Philadelphia, 
Pittsburgh, 


President  Philadelphia,  Pa, 

1st  Vice  President Pittsburgh, 

2d  "  j 

3d  Vice  Pres.  and  Compt'r 

Assistant  Comptroller 

Secretary  

Assistant  Secretary 

Treasurer  

Auditor 

General  Manager 

Manager 

General  Counsel 

Chief  Engineer 

Gen.  Pass'ger  &  Ticket  Agt.. 
General  Freight  Agent 

1  r 


y  Executive  Committee 


Philadelphia,  Pa  . 
Pittsburgh,  Pa  .... 


Salary. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Philadelphia,  Pa 
Pittsburgh,  Pa... 

Philadelphia,  Pa 

Henry  M.  Phillips 

J.  N.  DuBarrv 

Philadelphia,Pa. 

J  N   McCullough  

Wm.  Thaw 

J.  P.  WetheriU 

Cl 

Thos  D  Messier    

11 

Henry  H.  Houston 

11 

W.H.  Barnes 

Pittsburgh,  Pa. 

Sam'l  M    Felton 
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CHARACTERISTIOe,  Etc. 

LINE   IN   Ora;RATIO*f. 

Length. 
Single  main  track — Pittsburgh  to  Chicago 467.97 

Total  single  main  track 467.97 

Double  track 56.49 

Aggregate  of  sidings  and  other  tracks 173.96 

Total  length  laid  with  rail  computed  as  single  track 698.42 

Laid  with  steel  rail 539.7 

Length  in  Ohio,  distributed  aa  follows : 


iQ  Ohio. 
251.666 

251  656 

70.061 

321.717 
260,356 


County. 

Main  track. 

Branches. 

Sidings,  etc. 

Total. 

23.734 
10.205 
35.016 
30.872 
7.154 
8.127 
24.149 
20.320 
20.432 
20.232 
25.985 
25.580 

7.458 
5.253 

13.864 
6.319 
0.861 
1.965 
5.473 

10.352 
4.179 
3.674 
6.448 
4.215 

31.192 

15.458 

Stark                                

48.880 

37.191 

8.016 

10.092 

29,622 

30.272 

24.411 

23.906 

32.343 

29.795 

Totals                                 

251.656 
251.656 

70.061 
8.7 

321.717 

Steel  rail                        

260.356 

GAUGE,    GRADE,   CUEVATURE,   RAILS,   ETC. 

Gauge 4  feet  9  in. 

Grade — Maximum,  per  mile ■•  48  feet. 

Longest  maximum 2  miles. 

Aggregate  length  of  maximum 2|      " 

Curvature— Shortest  radius 674.6  feet  =  8°  30' curve. 

Aggregate  length  of  curve  or  shortest  radius 951  feet. 

Aggregate  length  of  curve  on  all  radii 71.87  miles. 

Aggregate  length  of  tangent 396     " 

Bail — Iron — On  road 158.7     " 

Average  weight  per  yard 60  lbs. 

Steel— On  road 539.7  miles. 

Average  weight  per  yard 60  and  67  lbs. 

Ties — Average,  number  per  mile 2,816 

Number  laid  during  the  year 400,625 

Ballasted— On  whole  line 466.19  miles. 

In  Ohio 251.65     " 

With  Umestone,  cinders  and  gravel. 
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BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges— Wood— 10 ;  great^t  age,  7  years  ;  aggregate  length,  692  ft.  4  in. 
Iron- 57 ;  greatest  age,  18  years ;  aggregate  length,  4,546  ft»  6  in. 
Stone  arch — 24  over  10-feet  span  ;  aggregate  length,  459  ft 
Pile — 6 ;  renewed  every  5  years ;  ag^egate  length,  200  ft.    Total,  5,897  feet 
10  inches. 
Trestles — 5 ;  renewed  every  5  years ;  greatest  height,  20  feet;  greatest  length,  56  ft. ; 
aggi-egate  length,  159J  ft.     Iron  plate  girder,  29  ft. 
Length  of  shortest  span  of  truss,  wooden  truss,  40J  ft. ;  of   longest,  iron  truss, 
121 J  feet ;  greatest  length  of  beams  between  points  of  support,  if  not  trussed, 
wood,  14  feet ;  iron,  19  feet. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  6  inches ;  length  of 

ties,  9  feet  6  indies. 
Number  of  track  stringers,  2,  if  iron  ;  6,  if  wood. 
Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?    Once  a  week  by  bridge  foreman,  semi-annually  by  inspectors. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  person  ? 
Yes. 

FENCING — AVER.\GB   AND    AGGREGATE   COST. 

Whole  Line.      In  Ohio' 

Number  miles  fencing,  computed  as  single  line  807  488 

Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  rod,  $1.00) 765  482 

Rail  (average  cost  per  rod,  50  cts.)  20 

Wire  (average  cost  per  rod,  90  cts.  and  $1.25)..... 22  6 

Average  cost  of  fencing $251,938   :aj$152,818 

Average  cost  of  same  per  road 97.7  cts.         97.7  cts. 

Length  of  road  unfenced,  and  the  reason  therefor 51.3miles.         Smiles. 

In  J  ennsylvania,  48.8  miles  not  required  to  fence.     In  Ohio,  3  miles,  through 

towns,  etc.,  not  requiring  fence. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  whatjlocality  ? 
N.  Y.,  P.  &  O.  R.  R.  at  Leetonia. 
C.  &  P.  R.  R.  at  Alliance. 

Valley  R.  R.  and  Connotton  Valley  R.  R.  at  Canton. 
C,  T.,  V.  &  W.  R'y  at  Massillon. 
C,  Mt.  V.  &  D.  R.  R.  at  Orrville. 

B.  &  0.  and  N.  Y.,  P.  &  0.  R.  R.  at  Mansfield. 

C,  C,  C.  &  I  R'y  at  Crestline. 
Ohio  Central  R.  R.  at  Bucyrus. 

C,  S.  &  C.  R.  R.  at  Forest. 

D.  M.  R.  R.  and  L.  E.  &  W.  R.  R.  at  Lima. 
T.,  D.  &  B.  R.  R.  at  Delphos. 

C,  V.  W.  &  M.  R.  R.  at  Van  Wert. 
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Number  of  crossings  of  highways  at  grade  in  this  State  without  protection 296 

"  "  "  at  which  there  are  gates 

or  flagmen 5 

Number  of  crossings  of  highways  over  railroad 10 

"  highway  bridges  18  feet  above  track 10 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated 467.97;  in  Ohio,  251.653 

Miles  of  same  owned  by  railroad  company  jointly  with  the 

telegraph  company 467.97;        "        251.653 

STATIONS. 

Passenger  and  freight,  where  agents  are  located 99 ;  in  Ohio,     41 

Number  with  telegraph  communication 60;        "  31 

Number  of  same  operated  by  railroad  company 60;        "  31 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    For 
all,  except  railroad  business. 

ROLLING  STOCK. 

Locomotives 268;  Average  weight 65,370  lbs. 

Express  and  baggage  cars    64;  "  29,000    " 

Passenger  cars 153;  "  41,000    " 

Freight  cars 8754;  "  18,000    " 

Othercars 186;  "  16,000    " 

Above  includes  not  owned  by  company  reporting. 

Locomotives 5;  owned  bj^  Pennsylvania  Company. 

Passenger  cars 1;  "  " 

Freight  cars 1099;  "  " 

Terms  of  service : 

Locomotives,  6^  per  annum  on  valuation. 

Freight,  cars  f  cent  per  mile  run. 

Number  of  locomotives  equipped  with  train  brakes,  100. 

Kind  of  brake  :     Westinghouse  air  brake. 

Number  of  cars  equipped  with  train  brakes,  219. 

Kind  :     Westinghouse  air  brake. 

Number  of  passenger  cars  with  Miller  Platform  :     None. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains: 
By  close  connecting  platforms,  joined  together  with  the  Janney  coupler. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     By 
Dripps  and  Spears  and  Bissells  safety  stoves. 

Means  of  lighting  same :     By  candles  and  safety  oil  lamps. 
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SPEED   OF   TKAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour- 
Mail  and  accommodation 20  " 

Freight  trains  15  " 

EMPLOYES. 

Superintendents 2 

Telegraph  operators 272 

Engineers  356 

Baggagemen 101 

Flagmen,  switch-tenders  and  watchmen 289 

Laborers 1,106 

Clerks  438 

Train  dispatchers 26 

Firemen  372 

Wipers  177 

Mechanics  1,654 

Conductors 254 

Brakemen 748 

Station  Agents 102 

Section  men 2,253 

Other  employes 264 

Total  number  employed  by  company  in  operating  line 8,414 

Proportion  for  Ohio 2,484 

EXPRESS    AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     Union  Express. 

Term :  40^^  of  gross  receipts  from  general  merchandise  and  money  business ; 
70%  of  gross  receipts  from  oyster  business. 

Special  freight  and  transportation  lines :  None,  except  Union  Line,  owned  by 
Pennsylvania  Co.  operating  this  railway. 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  Etc. 


Equipment  and  superstructure. 

Average 
life  In 
years. 

Equipment  and  superstructure. 

Average 
life  in 
years. 

Locomotives  ^ 

16 
15 
12 
12 
10 
10 
8 
8 
9 

12 

Freight 

f  Wooden 

1  Iron 

Cars 

Bridges t 

Coal 

Flat 

Telegraph  poles— Cedf.r  and  chestnut 

12 

8 

1226 


ANNUAL  EBPOET. 


KATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.       Low-est.  Awage. 

Fare  charged  per  mile — 

For  distances  less  than  8  miles i  CU        3  Cte.  3i  Cte. 

Over  8  mi!  es^ — First  class  3  2  2J 

Second   class 2  1  IJ 

Emigrant 2  1  H 

Excursion 2  1  H 

Minimum  rate,  10  cents. 

Amount  charged  in  addition  to  regular  fares,  in  sleeping  or  other  cars  run  on 
your  road  :     For  seat,  50  cents  ;  berth,  $2  ;  section,  $4 ;  state  room,  $4. 


Rate  per  100  lbs.  per  mile  when  freight  weighs  less  than  a  ton  : 

Highest. 

First  class 024  Cts. 

Second  class 024 

Third  class 024 

Fourth  class 020 

Fifth  class  016 

Rate  per  ton  per  mile  an  freight  carried  less  than  BO  miles : 

First  class 48 

Second  class 48 

Third  class : 48 

,       Fourth  class 40 

Fifth  class  32 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 05 

Second  class 05 

Third  class 0467 

Fourth  class .0433 

Fifth,  class 0366 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more  05 

carried  less  than  ten  miles 18 

I'igiron — Carried  ten  miles  or  more  05 

carried  less  than  ten  miles 20 

Limestone — Carried  ten  miles  or  more 05 

carried  less  than  ten  miles 18 

..Iron  ore — Carried  ten  miles  or  more 05 

carried  less  than  ten  miles 18 

Undr'd  stone  or  lumber — Carried  ten  miles 

or  more 05 

Undr'd  stone  or  lumber — Carried  less  than 

ten  miles 20 

Rate  per  100  lbs.  for  loading  and  unloading,  none. 


Lowest. 

Average. 

00216  Cts.] 

.00176 

.00124 

-  .00043  0(8 

.00100 

.00076    J 

.0517    1 

* 

.0517 

.0483 

^  .00854 

.0448 

.0414    J 

.0432    1 

.0352 

.0248 

1-  .00^54 

.0200 

.0152    J 

.0144    1 

.0555 

.0152 

.0555 

.0144 

.0555 
.0144 

.00854 

.0555 

.0152 

.0555 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Oliio,  as  follcrws  : 


Location  or  how  designated. 

Construction. 

■3 
1 

Leaigth — feet. 

M.  P.  108x3102,  Little  Seppo  run 

No.27,M.P.11.3x71,Numan'8cr'k 

No.28,M.P.116xl296, 

No.  3.5^,  135x.il93,  Apple  creek.. 

No.  36},  141x62.50 

153x4592,  Pnert's  run 

Plate  girder,  deck 

"            through.. 

"            deck 

Pin  connected,  thr'gh.. 

Iron.. 

28  ft.  3i  in. 

44  ft.;  lattice  gird,  reb'lt 

55  feet. 

34    * 

34    " 

23    "     3i  inches. 

81x3756  Plum  run 

23    "    3        " 

No.  25  ( VV.  Div.),  Sandusky  river 

No.  176  (W.  Div.),  Hog  creek 

No.  181  ( W.Div.),  Auglaize  river 

124  " 

50ft.;9i&74ft.8in.,2sp. 
67  feet,  east  span 

Pin  con'td  thr'gh  truss 

103  feet,  west  span 

Ballasting — Miles  of  main  track  ballasted,  86.34  ;  in  Ohio,  75.67. 

Kail  laid— Steel,60  and  67  lbs.  per  yard— miles  of  track,  38.58;  in  Ohio,  15.62. 

Train  mileage — Passenger 1,833,013 

Freight.: 5,773,221 

Mixed — Switching — passenger 138,788 

freight 1,649,860 

1,788,638 

Construction  366,664 


Total.. 


Car  mileage — Passenger 7,441,954 

Express  and  baggage 3,805,637 

Freight— loaded 90,994,014 

empty 16,484,340 

Caboose 6,599,906 


9,761,536 


Total 123,325,751 

Fuel  consumed— Wood,  16,366  cords ;  coal,  243,312  tons.    Total  cost $404,026  29 

Losses,  etc.,  paid — On  goods  and  baggage 13,035128 

For  injuries  in  Ohio,  fatal  and  non-fatal — 

to  passengers $190  00 

to  employes 6,100  00 

toothers 4,O0U  00 


Total $10,290.00 

For  animals  killed  in  Ohio : 

Horses,  11 $720  00 

Cattle,  42 870  00 

Sheep,28 93  00 

Hog8,32 140  00 


Total $1,823  00 

Amount  claimed  in  litigation,  etc.,  for  injuries  in  Ohio  to  persons 53,000  00 
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THANSPORTATION. 


Passengers — Number  carried,  local  2,488,907 

through 169,558 


Total .v> 2,658,465 

Average  number  carried  in  each  car  per  trip 15 

Average  number  of  miles  traveled  by  each 41.9 

Total  mileage,  or  number  carried  one  mile 111,628,798 

Average  amount  received  for  each 87.4  cents. 

Average  amount  per  »mfe  received  for  each .2     " 

Freight— Tons  carried,  local 2,691,328 

through 1,554,316 


Total 4,245,644 

Average  tons  in  each  loaded  car  per  trip 10.2 

Average  tons  in  each  loaded  car  per  mile 10.2 

Total  movement,  or  tons  carried  one  mile 928,845,669 

Average  amount  received  for  each  ton 186.881  cts. 

Average  amount  p?r  mi?«  received  for  each  ton .854   " 

Average  cost  per  ton  freight  per  mile .458   " 

Average  amount  received  for  each  ton  through"  freight 3.09 

Average  amount  received  for  each  ton  local  freight.. 

Articles  transported : 

Coal 

Coke 

Stone,  lime,  sand,  etc 

Petroleum  

Ores 

Pig  and  bloom  iron 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products  

Manufactures,  including  agricultural  implements  ... 

Merchandise 

Miscellaneous 


116  " 

Tons. 

Per  cent. 

586,894 

13.82 

740,440 

17.44 

200,385 

04.72 

43,049 

01.01 

150,270 

03.54 

173,328 

04.09 

210,929 

04.97 

270,849 

06.37 

692,985 

16.33 

233,575 

05.50 

243,633 

05.83 

469,622 

11.06 

105,167 

02.48 

120,.525 

02.84 

Total  tonnage  yielding  revenue 4,245,644        100. 

Supplies  for  company's  use 351,583 

EARNINGS,  OPERATING  EXPENSES,  Etc.,   FOR  YEAR  ENDING  JUNE  30. 


transportation — local $1,255,417  84 

through 1,069,142  70 

$2,324,560  54 
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Freight  transportation — local $3,129,864  45 

through 4,804,440  43 

Total 7,934,304  88 

Mail  service 154,945  73 

Express  service 141,801  00 

Other  sources 164,049  22 


Total  earnings  of  line  operated  included  in  this  report $10,719,661  37 


OPERATING    EXPENSES. 

Maintenance  of  way  and  structures $1,072,347  99 

Maintenance  of  cars 697,288  39 

Motive  power 1,654,778  61 

Conducting  transportation 2,024,721  15 

General  expenses : 
Taxes  in  Ohio $131,793  44 

Pennsylvania $23,005  91 

Indiana 53,293  44 

Illinois 25,601  81 

101,901  16 

Salaries 44,478  23 

Other  general  expenses  of  operating 27,793  06 

.305,965  89 


Total  operating  expenses,  being  .53.68  per  cent  of  earnings 5,755,102  03 

Net  earnings  of  467.97  miles  operated $4,964,559  34 

Rentals  paid  : 

P.,  Ft.  W.  &  C.  R'y  Co $2,968,632  79 

Amount  paid  C.  &  P.  R.  R — Account  of  divi.sion 

of  joint  earnings 345,449  71 

3  314,082  50 


Net  income  of  operating  expenses  and  rents  paid  $1,650,476  84 

Percentage  of  same  to  capital  stock  and  debt,  4.03. 

Per  mile  of  earnings,  $22,906.72  ;  proportion  for  Ohio  (251.656  miles)...  5,764,613  53 

Per  mile  of  operating  expenses,  $12,298.01 ;  proportion  for  Ohio  (251.656 

miles) 3,094,868  00 

Per  mile  of  net  earnings,  $10,608.71 ;  proportion  for  Ohio  (251.656  mi.)..  2,669,745  53 
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HUMMAKY  OF  ACCIDENTS. 

PERSONS  KILLED — CAUSES. 

Others — Getting  on  or  ofl'  engine  or  train  in  motion 3 

Run  over  in  yards,  on  sidings,  or  in  switching 1 

Falling  or  thrown  from  engine  or  train 2 

Struck  by  bridge,  chute  or  other  obstruction 1 

Lying,  walking,  falling,  or  being  on  tracK 5 

Employes — Coupling,  or  crushed  between  cars  and  engine 1 

Lying,  walking,  tailing,  or  being  on  track 2 

On  hand  cars,  falling  from  or  struck  by  engine 2 

Total  17 

PERSONS   INJURED — CAUSES. 

Employes — Getting  on  or  off  engine  or  train  in  motion 1 

Struck  by  bridge,  chute,  or  other  obstruction 4 

On  hand  car  struck  by  engine  1 

Miscellaneous 2 

Breaking  of  brake  rod,  chain  or  wheel  in  setting 1 

Coupling,  or  caught  between  cars  and  engine 10 

Falling  or  thrown  from  engine  or  train  4 

Others — Lying,  walking,  falling,  or  being  on  track 1 

Miscellaneous 4 

Getting  on  or  oilengine  or  train  in  motion 5 

Falling  or  thrown  from  engine  or  train 3 

Passengers — Miscellaneous 1 

Struck  by  bridge,  chute,  or  other  obstruction 1 

Total 38 

RECAPITULATION. 

Killed — Employes — misconduct  or  want  of  caution 5 

Others — stealing  rides 6 

trespassing,  on  track,  etc 6 

Total  killed 17 

Injured — Passengers — from  causes  beyond  their  control 1 

misconduct  or  want  of  caution 1 

Employes — from  causes  beyond  their  control 3 

misconduct  or  want  of  caution 20 

Others — stealing  rides 9 

trespassing,  on  track,  etc 4 

Total  injured 38 
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SUMMARY  OF  TRAIN  ACCIDENTS. 

Number : 

Accidents  causing  derailment  of  trains 44 

Accidents  not  resulting  in  derailment  of  train 11 

Collisions — Butting 4 

Crossing 2 

Rear  , 29 

Total  accidents 90 

Causes  of  accidents  effecting  derailment  of  trains: 

Broken  axle 9 

Broken  car 1 

Broken  rail 3 

Broken  switch-rod 1 

Broken  truck 8 

Broken  wheel 2 

Misplaced  switch 4 

Spreading  of  rails 6 

Unexplained 5 

Other  causes 5 

Total 44 

Causes  of  collisions : 

Carelessness  in  side  tracking 1 

Fog ■  5 

Orders — absence  of,  mistake  in,  neglect  or  disobedience  to 4 

Running  carelessly 5 

Signals — failure  to  use,  or  absence  of 2 

Train  breaking  in  two 4 

Unexplained 12 

Other  causes 2 

Total  35 

Causes  of  accidents  not  resulting  in  derailment  of  trains  : 

Accidental  obstruction 1 

Rroken  axle 2 

Cylinder  head  burst  or  blown  out 2 

Other  causes 6 

Total 11 

Total  derailments 44 

Total  collisions 35 

Total  accidents 90 
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•i 
Slate  of  Pennsylvania,  County  of  Allegheny,  ss. : 

Thos.  D.  Messier,  Third  Vice  President  of  the  Pennsylvania  Company,  operating 
the  Pittsburgh,  Fort  Wayne  &  Chicago  Railway  Company,  being  duly  sworn,  deposes 
and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the  proper  offi- 
cers and  agents  of  this  company,  and,  having  carefully  examined  the  same,  declares 
them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and  affairs  of  said 
companj'  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and 
belief. 

(Signed)  Thos.  D.  Messler, 

[seal  op  k.  r.]  Third  Vice  President. 

Subscribed  and  sworn  to  before  me,  this  9th  day  of  September,  A.  D.  1881. 
[seal.]  Frank  Semple, 

Notary  Public. 
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Name  of  road :     Pittsburgh  and  Lake  Erie  Railroad. 
By  whom  owned :     Pittsburgh  and  Lake  Erie  Railroad  Company. 
By  whom  operated  :     Pittsburgh  and  Lake  Erie  Railroad  Company. 
General  office  at  No.  77  Fourth  Avenue,  Pittsburgh,  Pa. 
Principal  office  in  Ohio  at  Youngstown. 

Address  correspondence  relating  to  this   report   to  A.   D.  Smith,   Auditor,  at 
Pittsburgh,  Pa. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Address. 


Jacob  Henrici 

James  I    Bennett 1 

Daria  Hostetter J 

John  G.  Robinson 

John  G.  Robinson 

A.  D.  Smith  

W.C.  Quincy 

R.  W.  Jones 

A.  D.Smith 

E.  D.  Nettleton 

Jacob  Henrici 

James  I.  Bennett , 

Daria  Hostetter 

Wm.  M.  Lyon 

M.  W.   Watson 

John  Reeves 

JM.  Bailey 

John  Dunlap 


President 

Vice  Presidents 

Secretary  

Treasurer 

Auditor 

General  Manager 

Mast  ir  of  Transportation 
General  Passenger  Agent.. 
General  Freight  Agent 

1  r 

I 

-  Executive  Committee..  -I 


Economy,  Pa... 
Pittsburgh,  Pa. 


Economy,  Pa... 
Pittsburgh,  Pa. 


Beaver  Falls,  Pa.. 
Pittsburgh,  Pa.... 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Economy,  Pa... 
Pittsburgh,  Pa.. 

Beaver  Falls,  Pa. 
Pittsburgh,  Pa. 

J.  M.  Bailey 

Wm.  M.  Lyon 

11 

M.  W.  Watson 

John  Dunlap 

1  A.  E.  W.  Painter 

Pittsburgh,  Pa. 

I 
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CAPITAL  STOCK. 

Capital  stock  authorized  by  law — 

Amount— common $2,050,000  00 

Number  of  shares — common 41,000  00 

Par  value  of  each — common 50  00 

Amount  subscribed^coramon 2,050,000  00 

Total  paid  in  capital  stock — common 2,037,110  00 

.     Increase  since  June  30,  1880— common 282,155  67 

Average  amount  paid  in  per  mile  of  single  main  track  (70.35  miles)...  28,95fi  78 

Proportion  of  same  for  Ohio  (9.2  miles) 266,402  37 

Capital  stock  issued,  and  on  what  account,  as  follows: 


On  what  account. 

Amount  of 
common. 

$1,660,610 
145,000 
231,5011 

$2,037,110 

Total 

FUNDED  DEBT. 


1.    Kind  of  bond  or 
obligations. 

3 

T3 

c 

"o    . 

03 

a  o  3 

O  rt  — 

HI 

ill 

in 

Jan.,    1928.. 

6 

$2,000,000 

$2,000,000 

Average  amount  per  mile  of  single  main  track  (70.35  miles) $28,429  28 

Proportion  of  same  for  Ohio  (92  miles) 261,549  37 

OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $484,318  68 

All  other  debts,  current  credit  balances,  etc.,  including 

earnings  for  year 537,824  16 

Total  unfun.Ied  debt 1,022,142  84 

Cash  securities,  debit  balances,  etc.,  available  to  payment      163,228  11 

Net  unfunded  debt $858,914  73 

Average  amount  per  mile  of  single  main  track $12,209  16 

Proportion  of  same  for  Ohio 112,324  27 

Increase  since  June  30,  1880 1,193  60 

Total  net  debt  liabilities 2,858,914  73 
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Average  amount  per  mile  of  single  main  track $40,638  44 

Proportion  of  same  for  Ohio 373,873  64 

Total  of  paid  in  stock  and  debt 4,896,024  73 

Total  average  amount  per  mile $69,595  22 

Proportion  of  same  for  Ohio 640,276  04 

COST  OF  ROAD  EQUIPMENT,  ETC. 


Construction  account. 


Right  of  way  

Civil  engineering 

Grading  and  masonry 

Bridges 

Timber  and  ties \ 

Iron  rails,  chairs  and  spikes J 

Fencing 

Passenger  and  freight  stations \ 

Engine  and  car  houses j 

Machine  shops,  machinery  and  fixtures .. 

Telegraph , 

Contingent  expenses  and  items  not  speci- 
fied above 

Original  contract — cost  of  road 


Total  expenditures  for  construction. 


0-3 


$333,365  75 


307,711  90 
"    '7,682' 70 


3,237,129  91 


$3,885,890  26 


$67,550  88 

1,718  10 

79,908  88 

646  78 

24,306  58 

164  74 

16,392  96 

2,296  08 


21,712  40 


$214,697  40 


$400,916  63 

1,718  10 

79,908  88 

646  78 

24,306  58 

164  74 

324,104  86 

2,296  08 
7,682  70 

21,712  40 
3,237,129  91 


$4,100,587  66 


ROAD  ACQUIRED  BY  PURCHASE. 

Total  expended  for  construction  and  purchase  $4,lU0,.587  66 

Average  cost  per  mile  of  road  con8tructed(8ingle  main  track,  70.35  mi.)..  58,291  22 

Proportion  of  same  for  Ohio  (9.2  miles)  536,279  22 

COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

Locomotives,  28  $219,140  72 

First  class  passenger  cars,  18 64,568  11 

Second  class  passenger  cars,  5 8,500  00 

Box  freight  cars,  399 217,932  00 

Platform  cars,  695 366,580  97 

Baggage  cars,  7 18,000  00 

Mail  and  express  cars,  1  2,500  00 

Caboose  cars,  11 5,500  00 

Dump  cars,  20 9,500  00 

Total  cost  of  railroad  equipment  ovpned  by  company $912,221  80 
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Additions  within  the  year  ending  June  30,  1881 383,363  17 

Average  amount  per  mile 12,966  91 

Proportion  for  Ohio 119,295  67 

Total  for  road  and  equipment 5,012,809  46 

Total  average  amount  per  mile 71,258  13 

Proportion  of  same  for  Ohio 655,574  79 

Total  permanent  investment 5,012,809  46 

Proportion  for  Ohio  (9.2  miles) 655,574  79 

Average  per  mile  (of  single  main  track,  70.35  miles)  71,258  13 

CHARACTERISTICS,  Etc. 

LINE   IN   OPER.iTION. 

Length.      In  Ohio. 

Single  main  track,  Pittsburgh,  Pa.,  to  Youngstown,  Ohio 68.              9.2 

New  Castle  Junction  to  New  Castle 2.35         

Total  single  main  track 70.35          9.2 

of  sidings  and  other  tracks 18.63          2.41 


Total  length  laid  with  rail  computed  as  single  track 88.98        11.61 

Laid  with  steel  rail 70.35          9.2 

Length  in  Ohio,  distributed  as  follows : 

Mahoning  county,  main  track,  9.2 ;  sidings,  etc.,  2.41 ;  total,  11.61.  Steel  rail,  9.2. 

GAUGE,   GRADE,   CURVATURE,    RAILS,   ETC. 

Gauge 4.73  feet. 

Grade — Maximum,  per  mile  26    " 

Longest  maximum 6,.500    " 

Aggregate  length  of  maximum 12,300    " 

Curvature — Shortest  radius 955    " 

Aggregate  length  of  shortest  radii 3,821     " 

Aggregate  length  of  all  radii 631,453    " 

Aggregate  length  of  tangents 248,000  miles. 

Rail— Steel— On  road 70.35      " 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile 2,800 

Ballasted— On  whole  line  70.35  miles. 

In  Ohio 9.2      " 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Iron,  1 ;  greatest  age,  2  years ;  length,  270  feet. 

Greatest  space  between  cross   ties    upon  bridges  and  trestles,  8  inches; 

length  of  ties,  9  feet. 
Number  of  track  stringers,  2. 


1242  ANNUAL     REPORT. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often?    Twice  each  month. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING AVERAGE  AND  AGGREGATE  COST. 

Wnole  line.      In  Ohio. 

Number  miles  fencing,  computed  as  single  line 85  11.2 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  52.50) '. 75  

Wire  (average  cost  per  rod,  S2.10) 10  

Average  cost  of  fencing..- S6,672  00     $896  00 

Average  cost  of  same  per  rod 2  45  2  50 

Length  of  road  unfenced,  and  the  reason  therefor:  Track  runs 
through  cities  and  towns,  along  rivers,  creeks  and  blufTs, 
where  fencing  is  unnecessary Similes. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 
Ashtabula,  Youngstown  &  Pittsburgh  Railroad  at  Hazelton. 

"  "  Youngstown. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  12. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  5. 
Number  of  crossings  of  highways  over  railroad — one  at  Struthers. 
Number  of  highway  bridges  18  feet  above  track,  1. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

STATIONS. 

Passenger  and  freight 48  ;  in  Ohio 6 

Number  with  telegraph  communication 14;       "         3 

Number  of  same  operated  by  railroad  company 14;      "        3 

EMPLOYES. 

Telegraph  operators , 18 

Engineers 54 

Baggagemen    10 

Flagmen,  switch-tenders  and  watchmen 10 

Laborers 59 

Clerks 67 

Train  dispatchers 3 

Firemen  74 
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Wipers 23 

Mechanics 69 

Conductors 39 

Braltemen ?. 94 

Station  agents 32 

Section  men 307 

Other  employes 20 

Total  number  employed  by  company  in  operating  line 879 

Proportion  for  Ohio 115 

EXPKBSS  AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     Union  Express  Company. 
Terms  :    $25  per  day,  and  half  the  salary  of  baggage  master  on  train. 

ROLLING  STOCK. 

Locomotives 28;  average  weight — lbs. 98,632 

Express  and  baggage  cars 8;  "  48,000 

Passenger  cars 23;  "  48,000 

Freightcars 1114;  "  19,000 

Other  cars  (cabooses) 11;  "  10,000 

Number  of  locomotives  equipped  with  train  brakes,  28. 

Kind  of  brake:     Westinghouse  Automatic. 

Number  of  cars  equipped  with  train  brakes,  18. 

Kind:     Westinghouse  Automatic. 

Number  of  passenger  cars  with  "Miller  Platform",  23. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in 
trains  :     All  Miller  Platforms. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Anthra- 
cite coal  stoves  with  hot  air  flues. 

Means  of  lighting  same :    Candles  and  head-light  oil — 300°  fire  test. 

SPEED   OP   TRAINS. 

Express  passenger,  average  rate,  including  stops  28  miles  per  hour. 

Mail  and  accommodation 22  " 

Freight  trains 10  " 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  charged  per  mile — For  distances  less  than  8  miles 

Emigrant 


Highest. 

Lowest. 

6   Cts. 

3  Cts. 

3 

U 
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Eate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

First  class a 5 

Second  class 5 

Third  class 5 

Fourth  class 4 

Fifth  class  4 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 1.00  .05 

Second  class 1.00  .05 

Third  class 1.00  .05 

Fourth  class 80  .04 

Fifth  class 80  .04 

Eate  per  ton  per  mile  on  freight  carried  more  than  30  miles  : 

First  class 05  .04f 

Second  class .05  .04f 

Third  class 05  .04J 

Fourth  class 4  .01 

Fifth  class 4  .OOf 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  milesor  more .04J  .OOJ 

Pig  iron — Carried  ten  milesor  more 06  ■'j1t5 

Limestone — Carried  ten  milesormore 06  -Olxly 

Iron  ore — Carried  ten  miles  or  more  06  -OlA 

Undressed  stone  or  lumber — Carried  ten  miles  or  more 06  .01 A 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Train  Mileage— Passenger 266,281 

Freight 231,056 

Mixed 239,159 

Construction 47,482 

Total 883,978 

Car  mileage — Passenger 684,193 

Express  and  baggage 58,227 

Freight— loaded 5,535,567 

empty 2,441,985 

Caboose,  included  in  empty  fi'sight. 

Construction  and  other 344,641 

'i'otal 9,064,613 

Losses,  etc.,  paid— On  goods  and  baggage $755  57 
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TRANSPORTATION. 

Passengers — Total  number  carried 346,490 

Average  number  carried  in  each  car  per  trip 33.6 

Average  number  of  miles  traveled  by  eacti 18 

Total  mileage,  or  number  carried  one  mile 6,236,823 

Average  amount  received  for  each 47.7c. 

Average  amount  per  mite  received  for  each 2.65c. 

Freight— Tons  carried— local 422,585.2 

through 873,244.9 


Total 1,295,8.30.1 

Average  tons  in  each  loaded  car  per  trip  and  mile 12.5 

Total  movement,  or  tons  carried  one  mile 69,296,.506.2 

Average  amount  received  for  each  ton  59.7c. 

"         amount  per  mile  received  for  each  ton 101c. 

"         cost  per  ton  freight  per  mile 0.762c. 

"         amount  received  for  each  ton  through  freight 52.969 

"         amount  received  for  each  ton  local  freight 69.75 

Articles  transported  : 

Coal 

Stone,  lime,  sand,  etc 

Petroleum 

Ores 

Pig  and  bloom  iron 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  fiour,  and  other  agricultural  products 

Live  stock 

Animal  products 

Manufactures,  including  agricultural  implements 

Miscellaneous 


Tons. 

Per  cent. 

602,398.4 

46.5 

192,165 

14.8 

930 

00.1 

201,883.3 

15.6 

54,8.53.2 

04.2 

141,301.7 

10.9 

20,0.37.7 

01.6 

13,923.4 

01. 

225.1 

3,343.1 

00.3 

20,437.9 

01.6 

44,330.9 

03.4 

Total  tonnage  yielding  revenue  1,295,830.1        100. 

EAiySIINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th 

EARNINGS. 

r  transportation— local  $127,051  16- 

through 38,224  65 


Total $165,275  81 

Freight  transportation — local $294,650  50 

through  472,480  17 


Total  767,130  67 

Mail  service 7,216  88 

Express  service 7,725  00 

Other  sources 686  38 


Total  earnings  of  line  operated  included  in  this  report $948,034  74 
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OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $76,664  81 

Maintenance  of  cars .' 58,564  83 

Motive  power 112,229  55 

Conducting  transportation 112,479  54 

General  expenses : 

Taxes  in  Ohio 1,636  26 

Pennsylvania 9,709  24 

Salaries 68,707  89 

Other  general  expenses  of  operating  4,345  67 


Total  operating  expenses,  being  46.8  per  cent,  of  earnings $444,337  79 


Net  earnings  of  70.35  miles  operated , $503,904  95 

Rentals  paid  for  use  of  road,  track,  depots,  equipment,  etc. : 

Equipment $6,233  83 

Stations,  etc 5,617  26 

Net  income  over  operating  expenses  and  rents  paid  492,053  86 

Percentage  of  same  to  capital  stock  and  debt 10  <Jo 

Percentage  of  to  total  means  applied  to  construction,  etc 09.8  '•L 

Per  mile  of  earnings $13,475  97;  proportion  for   Ohio  (9.2  mi.)..       $123,977  92 

operating  expenses 6,313  14;        "  "  "  ..  58,080  89 

net  earnings 7,162  83;        "  "  "  ..  65,897  03 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS  OTHER  THAN  EARNINGS. 

Payments  on  capital  stock .' $282,155  67 

Increase  of  floating  debt 1,193  60 

$283,349  27 

PAYMENTS  OTHER  THAN  OPERATING  EXPENSES  AND  RENTALS. 

Interest  on  bonds $120,000  00 

Interest  on  floating  debt  14,221  59 

Construction-of  new.work 149,127  68 

$283,349  27 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES.  . 

Capital  Stock $2,037,110  00 

First  mortgage  bonds 2,000,000  00 

Real  estate  mortgage  195,843  12 

Call  loan 80,200  00 
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Equipment  notes 256,670  68 

Debit  balances  162,264  54 

Earnings  6  months  ending  June  30,  1881 475,985  78 

Surplus  January  1,  1881 322,031  98 

$5,480,106  10 

ASSETS. 

Cost  of  construction  '. $3,882,134  13 

Real  estate 317,536  90 

Right-of-way 400,916  63 

Equipment 912,221  80 

Supplies  (material  on  hand) 15,.559  72 

Cash  in  hands  of  treasurer 61,824  38 

Expenses  6  months  ending  June  30,  1881 227,260  78 

Interest  on  bonds,  etc 61,436  81 

Credit  balances 101,214  95 

$5,480,106  10 


Slate  of  Penrm/lvania,  C  ounty  of  Allegheny,  «s.  ; 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county  and 
State,  Jacob  Henrici,  President  of  the  Pittsburgh  and  Lake  Erie  Railroad  Company, 
being  duly  affirmed,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company  on  the  thirtieth  day  of  June,  A.  D.,  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Jacob  Henkici, 

[seal  op  r.  r.]  President  P.  d-  L.  E.  R.  R.  Co. 

Subscribed  and  affirmed  to  before  me  this  19th  day  of  October,  A.  D.  1881. 
[seal.]  W.  M.  Gormly, 

Notary  Public. 


ROCKY  RIVER  RAILROAD. 


Name  of  road  :    Rocky  River  Railroad. 

By  whom  owned :     Rocky  River  Railroad  Company. 

By  whom  operated :     Rocky  River  Railroad  Company. 

By  what  authority  :     Charter. 

Name  of  person  making  this  report :  W.  J.  Starkweather,  Secretary  Rocky  River 
Railroad  Company. 

General  office  at  Cleveland,  Ohio. 

Principal  office  in  Ohio  at  Cleveland,  Ohio. 

Address  correspondence  relating  to  this  report  to  W.  J.  Starkweather,  at  Cleve- 
land, Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Certificate  of  incorporation  was  filed  with  the  Secretary  of  State 
Februarj^  20,  1867  (Record  of  Corporation  No.  4,  page  164).  The  road 
was  constructed  from  Cleveland  to  Rocky  River,  all  in  Cuyahoga  county, 
and  is  of  the  nature  of  a  street  railroad,  carrying  principally  passengers, 
and  connecting  with  a  street  railroad  worked  by  horse  power. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

•        Q- 

President 

Secretary  

General  Superintendent... 

Cleveland  0 

W.  J.  Starkweather 

George  G.  Mulhein 

§800 

840 

$1,640 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cleveland,  0 



East  Rockport. 

Cleveland. 

Geo  F  Marshall 

ROCKY    ElVER    RAILROAD. 
CAPITAL  STOCK. 


1249 


CAPIT.^L   STOCK    AUTHORIZED   BY    LAW. 


Amount — common 

Number  of  shares — common 1,600 

Par  value  of  each — common $50 


$80,000  00 


CAPITAL  STOCK   AUTHORIZED   BY   VOTE   OF  COMPANY. 


Amount — common 

Amount  subscribed — common 

Total  paid  in  capital  stock — common  

Average  amount  paid  in  per  mile  of  single  main  track  (5.53  miles).. 
Proportion  of  same  for  Ohio  (5.53  miles) 


$80,000  00 
75,862  75 
75,862  75 
13,718  40 
13,718  40 


CAPITAL   STOCK   ISSUED,   AND   ON   WHAT   ACCOUNT,   AS   FOLLOWS: 

For  subscriptions  paid   in  cash — Number  shares,    1,517;    amount  of  common, 
$75,862.75. 

Stockholders,  resideuts  of  Ohio,  36. 

Amount  of  stock  held  by  them  June  30,  1881,  $75,862.75. 

Agents  authorized  to  transfer  stock :     W.  J.  Starkweather,  Secretary  of  company. 

FUNDED  DEBT. 
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$35,000 

$35,000 

Average  ainount  per  mile  of  single  main  track  (5. .53  miles) . 
Proportion  of  same  for  Ohio  (5.53  miles) 


CO.ST  OF  ROAD  EQUIPMENT,  Etc. 


CONSTRUCTION   ACCOUNT. 


Right  of  way  

Civil  engineering 

Grading,  masonry,  ties  and  rails. 

Engines  and  car  houses 

Interest  and  discollnt 


16,330  00 
6,330  00 


$4,922  47 
1,795  29 

86,762  85 
4,937  87 
8,.545  05 


Total  expenditures  for  construction  to  July  1,  1881  $106,963  53 
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COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

Locomotives,  3  $14,490  68 

First  class  passenger  cars,  6  9,600  00 

Platform  cars,  2 195  96 

Total  cost  of  railroad  equipment  owned  by  company $24,286  64 

Average  amount  per  mile  (of  single  main  track,  5.53  miles) 4,391  80 

Proportion  for  Ohio  (5.53  miles)  4,391  80 

Total  for  road  and  equipment 131,250  17 

CHARACTERISTICS,  Etc. 

LINE  IN  OPKBATION. 

Length.  In  Ohio. 

Single  main  track,  Cleveland,  0.,  to  Rocky  River 5.58  All. 

Aggregate  of  sidings  and  Other  tracks  .36  All. 

Total  length  laid  with  rail  computed  as  single  track 5.89  All. 

Length  in  Ohio,  distributed  aft  follows : 

Cuyahoga  county,  main  track,  5.53;  sidings,  etc.,  .36;  total,  5.89. 

GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge 66  inches. 

Ballasted— In  Ohio,  all 5.53  miles. 

With  sand  and  gravel. 

FENCING AVERAGE   AND   AGGREGATE  COST. 

Number  miles  fencing,  computed  us  single  line,  whole  line,  3.45  miles.    Kind  of 
fencing,  boards. 

Length  of  road  unfenced,  and  the  reason  therefor,  4.16 ;  not  wanted  by  owner. 

CRoaeiNGs. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  18. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    No. 

STATIONS. 
Passenger  and  freight 2;  in  Ohio,  2 

ROLLING    STOCK. 

Locomotives 3;  Average  weight,  lbs 14,000 

Passenger  cars 6;  "  "     18,000 

Freight  cars 2 

Kind  of  brake :     C  hand  brake. 
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Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Coal 
stoves,  well  secured. 

Means  of  lighting  same  :     Oil  and  candlae. 

SPBKD   OP  TRAINS. 

Express  passenger,  average  rate,  including  stops 12  miles  per  hour. 

Freight  trains 2 

EMPLOYES. 

Superintendents 1 

Engineers 3 

Laborers 5 

Conductors 1 

Brakemen 1 

Other  employes 1 

Total  number  employed  by  Company  in  operating  line 12 

RATES  OF  TRANSPi  RTATION. 

PASSENGERS. 

Highest.    Lowest.    Average. 
Fare  charged  per  mile — For  distances  less  than  8  miles 5c.  Ic. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 
Fuel  consumed— Wood,  252  cords.    Total  cost,  $861.81. 

TRANSPORTATION. 

Passengers — Number  carried,  local  82,584 

Average  amount  received  for  each  5  cents. 

EARNINGS,  OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30 

EARNINGS. 

Passenger  transportation $11,292  00 

OPERATING    EXPENSES. 

Maintenance  of  way  and  structures - $1,526  35 

Maintenance  of  cars 1,039  76 

Motive  power 861  81 

Conducting  transportation 3,754  81 

General  expenses : 

Taxes  in  Ohio i 291  92 

Salaries  and  office  expense 818  85 

Other  general  expenses  of  operating 1,156  60 

Total  operating  expenses,  being  83  per  cent,  of  earnings $9,449  60 
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Net  earnings  of  5.53  miles  operated. 

Net  income  over  operating  expenses  and  rents  paid $1,842  40 

Percentage  of  same  to  capital  stock  and  debt  16 

Per  mile  of  earnings  S2,041  95 

operating  expenses 1,708  77 

net  earnings 333  18 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

PAYMENTS  OTHER  THAN   OPBKATING    EXPENSES  AND  KBNTALS. 

Interest  on  bonds  (net) $4,288  00 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Stock $75,862  75 

Bonds 35,000  00 

Profit  and  loss 21,618  12 

Total  $132,480  87 

ASSETS. 

Construction $131,377  03 

Cash 1,103  84 

Total $132,480  87 


State  of  Ohio,  County  of  Cuyahoga,  ss. : 

Elias  Sims,  President  of  the  Rocky  River  Railroad  Company,  being  duly  sworn, 
deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the 
proper  officers  and  agents  of  this  company,  and  having  carefully  examined  the 
same,  declares  them  to  be  a  true,  full  and  correct  statement  of  the  condition  and 
afiairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  Elias  Sims, 

[seal  of  k.  r.] 
Subscribed  and  sworn  to  before  me,  this  7th  day  of  November,  A.  D.  1881. 

J.  C.  Cox, 
[seal.]  Notary  Public. 


SANDUSKY,  MANSFIELD  &   NEWARK    RAILROAD   COMPANY. 


Name  of  road  :     The  Sandusky,  Mansfield  &  Newark  Railroad. 

By  whom  owned  :     Stockholders. 

By  whom  operated  :     Baltimore  &  Ohio  Railroad  Company. 

By  what  authority  :     Lease. 

Name  of  person  making  this  report :     J.  O.  Moss. 

General  office  at  Sandusky,  O. 

Principal  office  in  Ohio  at  Sandusky,  0. 

Address  correspondence  relating  to  this  report  to  J.  O.  Moss,  at  Sandusky,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The    history   of  organization  is  to  be  found  in    Wright's    Report 
for  1870. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


John  Gardiner 

J.  0.  Moss 

B.  Dunham  .... 


Office. 


President 

Secretary  and  Treasurer 
Gen'l  and  Traffic  Manager 


Address. 


Norwalk,  Ohio... 
Sandusky,  Ohio. 
Newark,  Ohio... . 


Salary. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

E.  G.  Gardiner 

I  B  Sadler 

A  C  Moss     

E.  B.Curtis 

Mt.  Vernon 

CAPITAL  STOCK. 

CAPITAL  STOCK    AUTHORIZED    BY    LAW. 

Amount— common  $1,110,000  00 

Par  value  of  each — common 50  00 

Total  paid  in  capital  stock — common 1,073,504  00 

Increase  since  June  30,  1880 — common 928  00 
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Average  amount  paid  in  per  mile  of  single  main  track,  116.25  miles. 

Proportion  of  same  for  Ohio 9,234  44 

Stockholders,  residents  of  Ohio 58 

Amount  of  stock  held  by  them  June  30,  1881 655,500  00 

Agents  authorized  to  transfer  stock  :     Home  office,  Sandusky,  0. 

Number  of  shares  transferred  within  the  year  at  such  agencies :     32. 

FUNDED  DEBT. 

Kiad  of  bond  or  obligation's,  first  or  consolidated  mortgage ;  date  of  issue,  July,  1869 ; 

when  due,  July,  1909 ;  rate  of  interest,  7  per  cent. ;  amount  of  authorized  issue, 

12,325,000;  amount  actually  issued,  $2,300,000. 
Average  amount  per  mile  of  single  main  track  (116.25  miles) $19,784  94 

OTHER   INDEBTEDNESS. 

Contracted  for  oonstruction,  equipment  or  real  estate $316,000  00 

Total  of  paid  in  stock  and  debt 3,689,504  00 

Total  average  amount  per  mile $31,734  67 

COST  OF  ROAD  EQUIPMENT,  Etc. 

ROAD  ACQUIBBD  BY  PDKCHASB. 

Mansfield  and  Sandusky  City  (original  cost,  $1,995,000)  purchased  for..  $1,206,000  00 

Columbus  and  Lake  Erie  (original  cost,  $1  ,.582,650)  purchased  for 1,130,463  00 

Huron  and  Oxford  (original  cost,  $418,000)  purchased  for 94,000  00 

Subsequent  expenditures  for  construction 1,259,041  00 

Total  expended  for  construction  and  purchase  $3,689,504  06 


EQUIPMENT   OWNED   BY   COMPANY. 

Twelve  locomotives,  seventeen  first-class  and  second-class  passenger  cars,  366 
box  freight  and  platform  cars,  6  baggage,  mail  and  express  cars,  4  caboose  caie,  1 
director's  and  superintendent's  car.    No  record  of  cost. 


CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length.  In  Ohio 

Single  main  track,  Sandusky  to  Newark 116.25  All. 

Total  length  laid  with  rail  computed  as  single  track 70.25  " 

Laid  with  steel  rail 46.  " 
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Length  in  Ohio,  distributed  as  follows : 


County. 

Main  tratfli. 

Sidings,  etc. 

Erie  

11.80 
22.75 
43.95 
23.45 
14.30 

4.52 

2.11 

6.75 

S.15 

3.15 

Totals  

116.25 

19.68 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS  OTHER   THAN   EARNINGS. 

Increase — capital  stock $928  00 

Increase — income  extraordinary 47,772  30 

Income  on  sinking  fund  investment — rental 194,3.50  00 

$243,0.50  30 

PAYMENTS   OTHER   THAN   OPERATING   EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net) $177,675  00 

Dividends  on  preferred  stock 33,5.53  00 

Construction  of  new  work — stock  increase 928  00 

211,156  00 

$31,894  30 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Consolidated  bonds $2,300,000  00 

Capital  stock 1,073,504  00 

Interest  coupons  of  1881 102,900  00 

Interest  coupons  previous  to  1881 525  00 

Profit  and  loss 31,894  30 

B.  &  O,— under  article  twelve 316,000  00 

$3,824,823  30 

ASSETS. 

Cost  at  Union  Trust  Co.,  N.  Y $101,395  00 

Cost  at  Sandusky 30,051  66 

CostatB.  &0 85  93 

Expenses  account 2,458  95 

Railway  property 3,374,831  76 

Permanent  property,  B.  &  0.  Co 316,000  00 

$3,824,823  30 
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State  of  Ohio,  County  of  Erie,  ss. : 

J.  O.  Moss,  Treasurer  of  the  Sandusky,  Mansfield  and  Newark  Railroad  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  J.  O.  Moss. 

[seaij  of  e.  e.] 
Subscribed  and  sworn  to  before  me,  this  4th  day  of  August,  A.D.  1881. 

[seal.]  ,  S.  C.  Wheelee, 

Notary  Public. 


BALTIMORE    AKD    OHIO    RAILROAD    COMPANY,   OPERATING 
SANDUSKY,  MANSFIELD  AND  NEWARK  RAILROAD. 


Name  of  road :     Sandusky,  Mansfield  and  Newark  Railroad. 

By  whom  owned:     Sandusky,  Mansfield  and  Newark  Railroad  Company. 

By  whom  operated  :     Baltimore  and  Ohio  Railroad  Company. 

Name  of  company  making  this  report :     Baltimore  and  Ohio  Railroad  Company. 

General  ofliie  at  Baltimore,  Md. 

Principal  office  in  Ohio  at  Newark,  Ohio. 


HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 
Given  in  previous  reports. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


W.  H.  Ijams  ..  . 

AV.  T.  Thelin 

J.  L.  Randolph. 

C.  K.  Lord 

L.  M.Cole  


Treasurer  

Auditor ..  

Chief  Engineer 

Gen'l  Passenger  Agent . 
Gen'l  Ticket  Agent , 


Baltimore,  Md . 


CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track,  Sandusky  to  Newark 116.25  miles.  All. 


Total  single  main  track 11H.25  miles.  All. 

Aggregate  of  sidings  and  other  tracks 21.73  All. 


Total  length  laid  with  rail  computed  as  single  track. 
Laid  with  steel  rail.. 


137.98  miles. 
76.79 


Length  in  Ohio,  distributed  as  follows : 


All. 
All. 


County. 

Main  track. 

Sidings,  etc. 

Total. 

Erie 

11.80 
22.75 
43.95 
23.45 
14,30 

5.14 
2.11 
8.18 
3.15 
3.15 

16.94 

24.86 

5213 

Knox' 

26.60 
17.45 

Totals 

116.25 

76.79 

21.73 

137.98 

Steel   rail 
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GAUGB,   GRADE,   CUBVATUEE,   RAIBS,   ETC. 

Gauge  '. 4  ft.  8f  in. 

Grade — Maximum,  per  mile  56  feet. 

Longest  maximum 10,560    " 

Aggregate  length  of  maximum 10,560    " 

Curvature — Shortest  radius 1,050    " 

Aggregate  length  of  shortest  radius 2,100    * 

Aggregate  length  of  all  radii 128,040    " 

Aggregate  length  of  tangent 92  miles. 

Kail — Iron — On  wad 39.46  miles. 

Average  weight  per  yard  64  lbs. 

Steel— On  road 76.79  miles. 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mUe 3,000 

Number  laid  during  the  year 78,692 

Ballasted — On  whole  line  ;  with  gravel,  111.25  ;  stone,  5  miles 116.25   miles. 

In  Ohio All. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  14;  greatest  age,  12  years;    aggregate  length,  ft 1,876 

Iron,  3;  greatest  age,  10  3'ears ;  aggregate  length,  ft 506 

Total  2,382 

Trestles — 54 ;  greatest  age,  8  years ;  greatest  height,  18  feet ;  greatest   length,  222 ; 
aggregate  length,  3,749. 
Length  of  shortest  span  of  truss,  25  feet ;  of  longest,  132 ;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  15  ft. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  10  inches ; 

length  of  ties,  9  ft. 
Number  of  track-stringers,  1  and  2  on  bridges,  and  2  on  trestles  under  each 

rail. 
Are  all  bridges  and  trestles  provided  with  guard  rails?    Partially. 
Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 
How   often?     Daily  by  trackmen,  monthly  by  Superintendent  of  Bridges. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 
Fencing — Average  and  Aggregate  Cost.  Whole  Line.  In  Ohio. 

Number  miles  fencing  computed  as  single  line 228  miles.      All. 

Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  rod,  $1.10) 170.00 

Bail  (average  cost  per  rod,  90  cents) 57.50 

Wire  (average  cost  per  rod,  SI. 10) .50 

Average  cost  of  fencing  ($1.10  per  rod) 
Average  cost  of  same  per  rod,  $1.10. 

Length  of  road  unfenced,  and  the  reason  therefor:     4.5  miles  through  towns,  etc., 
not  requiring  fence. 
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CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

Central  Ohio  Railroad  at  Newark,  Ohio. 

Cleveland,  Mt.  Vernon  and  Columbus  RaUroad  at  Mt.  Vernon,  Ohio. 

New  York,  Pennsylvania  ivnd  Ohio  Railroad  at  Mansfidld,  Ohio. 

Pittsburgh,  Ft.  Wayne  and  Chicago  at  Mansfield,  Ohio. 

Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railroad  at  Shelby,  Ohio. 

Lake  Sliore  and  Michigan  Southern  Railway  at  Monroeville,  Ohio. 

"  "  "  "  "     one-fourth  mile  south  of  Sandusky. 

"  "  "  "  "     Sandi*sky. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  li9. 

"  "  "  over  railnpad,  3. 

'■  highway  bridges  18  feet  above  frack,  3. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law?    Yes. 

.  STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated — all  in  Ohio 116.25 

Miles  of  same  owned  by  railroad  company — all  in  Ohio  116.25 

STATIONS. 

Passenger  and  freight — all  in  Ohio 26 

Number  with  telegraph  communication — all  in  Ohio 14 

Number  of  same  operated  by  railroad  company — all  in  Ohio 14 

ROLLING  STOCK. 

Locomotives 32;  average  weight,  lbs 122,032 

Rolling  stock  furnished  by  B.  &  O.  Railroad. 

Number  of  locomotives  equipped  with  train  brftkes,  8. 

Kind  of  brake  :     Loughridge  air. 

Number  of  cars  equipped  with  train  brakes :    All  passenger,  baggage,  express  and 

mail. 
Kind:     Loughridge  air. 
Number  of  passenger  cars  with  "Miller  Platform",  none ;  but  nearly  all  have  the 

Janney  coupler  and  platform. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

Movable  wooden  bridges  secured  by  chain  are  used  between  cars  not  equipped 
witk  the  Janney  Coupler. 
State  methods  of  heating  cars  used  for  transportation  of  passengers :  Bakers'  Patent 

Heaters  and  wood  stoves  with  door  locks. 
Means  of  lighting  same :  Mineral  sperm  oil  and  candles. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 33  miles  per  hour. 

Mail  and  accommodation,  23  " 

Freight  trains,  12  " 
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EMPLOYES. 

General  Manager,  1 ;  Master  of  Transportation  1 ;  'Master  of  Road,  1 ; 

Assistant  Master  of  Road,  1  ;  Master  of  Machinery,  1  5 

Telegrapli  operators 20 

Engineers 33 

Baggagemen 9 

Flagmen,  switch-tenders  and  watchmen 26 

Laborers 134 

Clerks  36 

Train  dispatchers 1 

Firemen  36 

Wipers 11 

Mechanics  210 

Conductors 29 

Brakemen 47 

Station  agents  21 

Section  men 191 

Other  employes 42 

Total  number  employed  by  company  in  operating  line 851 

Proportion  for  Ohio 851 

EXPRESS   AND   TRANSPOKTATION   COMPANIES. 

Express  companies  run  on  this  road :     B.  &  0.  R.  R.  runs  its  own  express. 
AVERAGE   LIFE   OF   LOCOMOTIVES,   OARS,   RAILS,   TIES,  BRIDGES,  Etc. 

EQUIPMENT   AND   SUPEKSTHUCIURE. 

Rails — steel — Average  life  in  years  :  not  used  long  enough  to  determine. 

Joint  fastenings — Same. 

Frogs — Average  life  in  years,  3. 

Ties — Oak — Average  life  in  years,  6. 

Bridges — Wooden — Average  life  in  years,  15.         . 

Telegraph  poles — Cedar — Aveiage  life  in  years,  8. 

Fence  posts — Average  life  in  years,  8. 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length. 

Trestle  girder 

.qfi  fpfit. 

"               .  .       .qfi    " 

Utica 

11 

36    " 

11 

32    " 
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Trestles  rebuilt  in  Ohio — Aggregate  length,  750  feet. 

Fencing  in  Ohio — Miles  of  single  fence  rebuilt  (average  cost  per  rod,  $1.10),  2.22. 

Ballasting — Miles  of  main  track  reballasted,  with  gravel,  8.15. 

Rail  laid— Steel,  60  lbs.  per  yard— miles  of  track,  35.77. 

Train  mileage — Passenger 232,473 

Freight 603,047 

Construction — Not  kept. 


Total 835,520 

Car  mileage — Passenger 738,894 

Express,  baggage  and  mail 431,156 

Freight— loaded 8,72.5,959 

empty 3,478,002 

Construction  and  other — Not  kept. 


Total 13,374,011 

Fuel  consumed — AVood,  945  cords  ;  coal,  47,837  tons ;  total  cost $55,658  60 

Losses,  etc.,  paid— For  animals  killed  in  Ohio:  6  sheep 12  00 


TRANSPORTATION. 

Passengers — Total  number  carried 224,470 

Average  number  of  miles  traveled  by  each 42.8 

Total  mileage,  or  number  carried  one  mile 9,607,316 

Average  amount  received  for  each 88.8  cents. 

Average  amount  pCT- »ni/e  received  for  each  2.08     '■ 

Freight— Tons  carried,  local 40,889 

through  836,328 


Total  877,217 

Articles  transported  : 


Coal  , 

Stone,  lime,  sand,  etc , 

Petroleum  

Ores 

Pig  and  bloom  irou 

Manufactured  iron 

Lumber  and  other  forest  products 

Grain,  flour,  and  other  agricultural  products 

Live  stock 

Animal  products 

Manufactures,  including  agricultural  implements.. 

Merchandise 

Miscellaneous 


Tons. 

Per  cent. 

233,803 

26.65 

7,302 

00.83 

1,652 

00.19 

25,7.50 

02.93 

14,639 

01.67 

6,308 

00.72 

70,146 

08.00 

217,450 

24.79 

39,415 

04.49 

44,847 

05.11 

15,073 

01.72 

78,744 

08.98 

122,088 

13.92 

Total  tonnage  yielding  revenue 877,217 
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EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 


Passenger  transportation — Total $192,469  29 

Freight  transportation^Total 629,603  51 

Mail  service 23,785  12 

Express  service , 33,015  .50 

Total  earnings  of  line  operated  included  in  this  report $878,873  42 


OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $246,695  42 

'Maintenance  of  cars  63,579  48 

Motive  power 144,832  35 

Conducting  transportation 231,007  18 

General  expenses : 

Taxes  in  Ohio $21,108  20 

Other  general  expenses  of  operating 28,750  54 

49,858  74 

Total  operating  expenses,  being  83.74  per  cent,  of  earnings $735,973  17 

Net  earnings  of  116|- miles  operated 142,900  25 

Rentals  paid,  for  use  of  road,  track,  depots,  equipment,  etc 194,350  00 

Net  income  over  operating  expenses  and  rents  paid,  deficit 51,449  75 
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Persons  killed — causes. 


Getting  on  or  off  engine  or  train  in  motion 

Falling  or  thrown  from  engine  or  train 

Riding  or  driving  across  track  

Lying,  walking,  f^^lling,  or  being  on  track 

On  hand  cars,  falling  from  or  struck  by  engine  ... 
Catching  foot  in  frog  or  between  rails— run  over.. 
Miscellaneous 


Totals.. 


.  a 


Persons  injured — causes. 


Getting  on  or  off  engine  or  train  in  motion 

Driving  or  riding  across  track 

Coupling,  or  caught  between  cars  and  engine... 

Falling  or  thrown  from  engine  or  train 

Lying,  walking,  falling,  or  being  on  track 

Broken  axles  and  exploded  or  capsized  engine 
Miscellaneous 


Totals.. 


EEC.VPITUI  ATIOS. 

Killed — Employes  -from  causes  beyond  their  control, 
misconduct  or  want  of  caution.... 

Others — at  stations  and  highway  crossings 

stealing  rides 

trespassing  on  track,  etc 


Total  killed. 

Injured — P.issengers — misconduct  or  want  of  caution... 
Employes — from  causes  beyond  their  control.. 

misconduct  or  want  of  caution 

Others — at  statiomi  and  highway  crossings — 
trespassing  on  track,  etc 


Total  injured  . 

80  R.R.C. 
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TRAIN  ACCIDENTS— ENTIRE  LINE. 


Cause  of  Occident. 


Effect  of  Accident. 


1880. 
Oct.    22 


Dec.  19 
1881. 


Spring  Mill  .... 

Mt.  Vernon 

Louisville 

Lexington 

Frederick  

Independence 
Sandusky  

Atta 

Newark 

Plymoutli 


Freight .. 

Passenger 
Freight... 


Collision,  rear 

Collision,  butting.. 
Collision,  rear 


vheel.. 


Broken  i 

Broken  rail 

Loose  wlieel  

Collision,  carelessness  i 
sideirackiug 


Car  jumped  track.... 
Cars  jumped  track  . 


Collision,  butting... 


2  box  cars  and  1  caboose 
damaged. 
2  engines  and  7  bos  cars 


1  box  car  damaged. 
11  box  cars  damaged. 

2  box  cars  damaged. 

1  engine  and  2  stock  ( 


2  engines,  3  box  and  8  gon- 
dola ears  damaged. 


•  SUMMARY  OF  TRAIN  ACCIDENTS. 

Number : 

Accidents  causing  derailment  of  trains 5 

Collisions — butting    2 

rear 3 

Total  accidents 10 


Causes  of  accidents  effecting  derailment  of  trains : 

Broken  rail 

Broken  wheel 

Other  causes 


Total 

Causes  of  collisions  :* 

Carelessness  in  side  tracking .■ ■■■■     1 

Other  causes 4 


Total . 


Total  derailments 5 

Total  collisions ; 5 

Total  accidents '•••     10 
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Stat^  of  Ohio,  County  of  Licking,  ss. : 

B.  Dunham,  General  Manager  of  the  Sandusky,  Mansfield  and  Newark  Railroad, 
operated  by  Baltimore  and  Ohio  Railroad  Company,  being  duly  sworn,  deposes  and 
says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the  proper  officers 
and  agents  of  this  company,  and  having  carefully  examined  the  samf,  declares  them 
to  be  a  true,  full,  and  correct  statement  of  the  condition  and  affairs  of  said  company, 
on  the  30th  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  arid  belief. 
(Signed)  B.  Dunham, 

[seal  op  r.  r.]  General  Manager. 

Subscribed  and  sworn  to  before  me,  this  8th  day  of  November,  A.  D.  1881. 

Edward  Kiblek, 
[seal.]  ,  Notary  Public,  Licking  County,  0. 


SCIOTO  VALLEY  RAILWAY  COMPANY. 


Name  of  road :     Scioto  Valley  Railway. 

By  whom  owned  :     Scioto  Valley  Railway  Company. 

By  whom  operated  :     Scioto  Valley  Railway  Company. 

General  office  at  Columbus,  Ohio. 

Principal  office  in  Ohio  at  Columbus,  Ohio. 

Address  correspondence  relating  to  this  report  to  Jas.  P.  Curry,  Auditor,  at  Co- 
lumbus, Ohio. 


HISTORY  OF  ORGANIZATION  AND  CONSTRUCTIoJt. 

This  company  filed  its  certificate  of  iacorporation,  under  the"iiame 
of  "  Scioto  Valley  Railway  Company,"  February  25,  1875,  with  a  capital 
stock  of  two  million  dollars,  for  the  purpose  of  constructing  a  railway 
from  the  citj-  of  Columbus,  Ohio,  to  the  city  of  Portsmouth,  Ohio,  a  dis- 
tance of  one  hundred  miles,  more  or  less. 

The  contract  for  constructing  the  entire  line  of  railwaj'  was  made 
May  19,  1875. 

A- mortgage  of  one  million  three  hundred  thousand  dollars  was  au- 
thorized October  15,  1875. 

To  change  trustees  named  in  said  mortgage,  a  supplemental  mort- 
gage was  authorized  September  4,  1876. 

The  railway  company  assumed  the  operation  between  Columbus  and 
Chillicothe  March  5, 1877,  and  between  its  incorporated  termini  .January 
1,  1878. 

A  second  mortgage  of  five  hundred  thousand  dollars  was  authorized 
February  18,  1879. 

On  July  1,  1880,  the  southern  terminus  was  changed  from  the  "city 
of  Portsmouth"  to  "a  point  on  the  Ohio  river,  in  Lawrence  county,  Ohio, 
opposite  the  city  of  Ashland,  Kentucky,"  and  an  extension  of  the  line 
to  that  point  authorized. 

On  July  1,  1880,  an  increase  of  the  capital  stock  from  $2,000,000  to 
$2,500,000  was  authorized,  in  order  to  extend  the  line  from  Portsmouth 
to  the  point  in  Lawrence  county,  Ohio,  stated  above. 

A  consolidation  mortgage  was  created  July  1, 1880,  under  which  the 
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issuance  of  bonds,  to  the  amount  of  $2,100,000,  was  authorized,  to  pro- 
vide for  the  surrender  of  outstanding  bonds  and  for  purposes  needed  in 
its  business. 

The  purchase  of  all  purchases,  property,  rights  of  way,  contracts,  etc., 
of  the  Ohio  River  Railway  Company  was  made  July  12,  1880. 

An  equipment  mortgage  was  created  May  1,  1881,  authorizing  the 
issuance  of  bonds  to  the  amount  of  $400,000. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Wm.  Adams 

W.  W.  Franklin  . 

Jag.  P.  Curry 

Jos.  Robinson  .... 

Jas.  P.  Curry ...... 

Jos.  Robinson  .... 

Julian  Griggs.  ... 

J.  J.  Archer 

Wm.  Adams 

Horace  Porter.... 
Daniel  B.  Saflford 


Office. 


President 

Vice   President 

Secretary 

Treasurer  

Auditor 

Superintendent 

Chief  Engineer 

General  Passenger  Agent. 
General  Freight  Agent  .. 

J- Executive  Committee. 


New  York  City. 
Columbus,  O 


New  York  City. 


Salary. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

New  York  City.. 
Columbus,  0 

E  F  Winslow 

F  E  Merrill 

C  0  Hunter 

II 

H.  K.  McHarg 

Chillicothe,  0. 

Wm    M  Long 

Daniel  B.  Saflford 

E  J   Winslow 

W.  W.  Franklin 

CAPITAL  STOCK. 

Capital  stock  authorized  bylaw — Amount — common $2,000,000  00 

Number  of  shares — common 40,000 

Par  value  of  each — common $50  00 

Increase  since  June  30,  1880— com'n  $4,050  00 

Capital  stock  authorized  by  vote  of  company — 

Amount — common 500,000  00 

Total  paid  in  capital  stock— common  2,084,800  00 

Increase  since  June  30,  1880—  "  204,050  00 

Average  amount  paid  in  per  mile  of  single  main  track  (123.1  miles) 16,935  82 

Proportion  of  same  for  Ohio  (123.1  miles) 2,084,800  00 
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Capital  stock  issued,  and  on  wHat  account,  as  follows : 


On  what  account. 


For  subscriptions  paid  in  cash,  and  contractors'  certifi- 
cates of  indebtedness  for  services  rendered 

For  original  construction 

For  construction  on  extension  of  line  or  branches 

Total 


Number 
shares. 


6,974 

30,722 

4,000 


41,696 


Amount  of 
common. 


$348,700 

1,536,100 

200,000 


$2,084,800 


Agents  authorized  to  transfer  stock  :     Winslow,  l^anier  &  Co.,  New  York  City. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  40,235. 

FUNDED   DEBT. 


1.  Kind  oi 
bond  or  obli- 
gations. 

2.  If  and  how 
secured. 

3.  Date  of 
issue. 

4.  When  due. 

§1 

6.  Amount  of 

authorized 

issue. 

7.  Amount 
actually  issued. 

First  mortgage 

Second  mortgage... 
Consolidated  mort. 
Car  Trust  cert's 

Entire  property.. 

Five  Jocomotives 
and  200  freight 

Oct.  15.  1875 
Feb.  18,1879 
July  1,  1880 

Mch.  15, 1879 

Jan.  1,  1896 
Apr.  1,  1894 
July  1,  1910 

Various  dates 

7 
7 

8 

$1,300,000  00 

600,000  GO 

2,100,000  00 

97,000  00 

$1,294,000  00 
283,000  00 
552,800  00 

.58,000  00 

$2,187,800  00 

Average  amount  per  mile  of  single  main  track  (123.1  miles) $17,772  54 

Proportion  of  same  for  Ohio  (123.1  miles) 2,187,800  00 

Increase  since  June  80,  1880 480,000  00 


OTHER  INDEBTEDNESS. 


All  other  debts,  carrent  credit  balances,  etc $177,352  45 

Total  unfunded  debt 177,352  45 

Cash  securities,  debit  balances,  etc.,  available  to  payment         37,213  31 

Net  unfunded  debt $140,139  14 

Average  amount  per  mile  of  single  main  track $1,138  42 

Proportion  of  same  for  Ohio 140,139  14 

Decrease  since  June  30,  1880 12,826  44 

Total  net  debt  liabilities 2,327,939  14 

Average  amount  per  mile  of  single  main  track $18,910  96 

Proportion  of  same  for  Ohio 2,327,939  14 

Total  of  paid  in  stock  and  debt 4,412,739  14 

Total  average  amount  per  mile  $35,846  78 

Proportion  of  same  for  Ohio 4,412,739  14 
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Construction  account. 


Bridge  and  culvert  masonry 

Right  of  way 

Civil  engineering 

G  radingjballasti  ng  and  labor  laying  track 
Bridges,  superstructure  and  trestles 

Cross  ties 

Frogs  and  switches 

Iron  rails,  chairs  and  spikes 

Fencing  

Passenger  and  freight  stations 

Engine  and  car  houses 

Machine  shops,  machinery  and  fixtures 

Other  buildings  and  fixtures , 

Telegraph , 

Street  and  road  crossings 

Interest  and  discount 

Contingent  expenses 


Deduct  amount  recovered    from   con- 
tractor for  non-fulflllment  of  contract 


Expenditures 

prior  to  July 

1,  1880. 


Total  expenditures  for  construction. ..j®$3,288,999  19 


Expenditures 

for  the  year 

ending  .June 

30,  1881. 


Total  expendi- 
tures to  July 
1,  1881. 


$7,719  86 

36,53.5  98 

8,222  07- 

92,998  79 

48,418  47 

31,416  33 

3,400  00 

145,658  05 

5,241  18 

187  22 

10  79 

1,956  18 

3,256  82 

1,148  20 

2,814  43 

229,300  00 

49,463  91 


$667,748  94 
51,390  13 


$616,358  81 


$3,905,358  00 


Total  expended  for  construction  and  purchase $3,905,358  00 

Average  cost  per  mile  of  road  constructed,  (single  main  track  123.1  mi).  31,725  08 
Average  cost  per  mile  of  road  owned  by  compan3',  (single  main  track 

123.1  miles) 31,725  08 

Proportion  of  same  for  Ohio  (123.1  miles) 3,905,358  00 

COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

Total  cost  of  railroad  equipment  owned  by  company $255,886  23 

Additions  within  the  year  ending  June  30, 1881  3,283  13 

Average  amount  per  mile  (of  single  main  track  123.1  miles) 2,078  69 

Proportion  of  same  for  Ohio  (123.1  miles) 2.55,886  23 

Total  for  road  and  equipment 4,161,244  23 

Total  average  amount  per  mile  (of  single  main  track,  123.1  miles) 33,803  77 

Proportion  of  same  for  Ohio  (123.1  miles) 4,161,244  23 

CO.'iT  OF  PROPERTY  PURCHASED  BY  COMPANY  NOT  INCLUDED  IN  THE  FORliGOING  ACCOUNTS. 

Real  estate  not  included  in  the  foregoing  accounts $40,125  00 

Total  permanent  investment  ".  4,201,369  23 

Proportion  for  Ohio  (123.1  miles) '. 4,201,369  23 

Average  per  mile  (of  single  main  track  123.1  mi'es) 34,129  72 


*  Cannot  give  iienis. 
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CHARACTERISTICS,  ETC. 


LINE    IN   OPERATION. 

Length.    In  Ohio 

Single  main  track,  Caldwell  Junction  to  Portsmouth  .Junction 97.60     97.60 

Sciotoville  to  Petersburgh 25.50     25.50 

Total  single  main  track 123.10  123.10 

1  of  sidings  and  other  tracks 6.42      6.42 

Total  length  laid  with  rail  computed  as  single  track 129.52  129.52 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

12.87 
23.47 
24.86 
19.35 
31.55 
11.00 

.84 
1.16 

.95 

.92 
1.82 

.73 

13.71 

24.63 

25.81 

Pike* 

20.27 

83.37 

11.73 

;^^Total 

123.10 

6.42 

129.52 

LINE   OPKKATED   UNDEE    LEASE — EMBRACED   IN   THIS   REPORT. 

Length.  In  Ohio 

Use  tracks  of  P.,  C.  &  St.  L.  R'y  Co.  and  B.  &  0.  R.  R.  Co.  from 

Union  Depot,  Columbus,  O.,  to  Caldwell  Junction 2.30  3.30 

Use  tracks  of  M.  &  C.  R.  R.  Portsmouth  Junction  to  Sciotoville 5.50  5.50 

Total  single  track 7.80  7.80 

GAUGE,   GRADE,   CDRVATUKE,   RAILS,    ETC. 

Gauge 4  ft.  8f  in. 

Grade — Maximum,  per  mile 5,280  feet. 

Longest  maximum 5,300    " 

Aggregate  length  of  maximum 36,200    " 

Curvature — Shortest  radius 441    " 

Aggregate  length  of  shortest  radius 674    " 

Aggregate  length  of  all  radii 71.730  miles. 

Aggregate  length  of  tangent .59.195     " 

Rail — Iron — On  road 123.1         " 

Average  weight  per  yard 50  and  56  lbs. 

Ties — Average  number  per  mile 2,800 

Number  laid  during  the  year ; 18,611 

Ballasted — On  whole  line 123.1  miles. 

In  Ohio 123.1     " 

With  stone  and  gravel. 
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BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  8 ;  greatest  age,  6  years ;  aggregate  length,  1,766  feet. 

Combination,  1;  greatest  age,  3  years;  aggregate  length,  465  feet.    Total, 
2,231. 
Trestles — 118;  greatest  age,  5  years;  greatest  height,  .37  feet;   greatest  length,  2,052 
feet;  aggregate  length,  18,882  feet. 

Length  of  shortest  span  of  truss,  26  feet ;  of  longest,  154  feet ;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  16  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches; 
length  of  ties,  8  feet. 

Number  of  track-stringers :     Generally  two,  but  often  four. 

Are  all  bridges  and  trestles  provided  with  guard  rails?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations?    Not  regularly. 

How  often  ?    Frequently  once  a  month — always  every  two  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 


FENCING — AVERAGE   AND   AGGREGATE   COST. 

Whole  line.    In  Ohio. 

Number  miles  fencing,  computed  as  single  line,  whole  line 105  105 

Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  rod,  $1.03). 

Wire  (average  cost  per  rod,  67J  cents). 

Hedge  (average  cost  per  rod,  $1.10). 

Length  of  road  unfenced,  and  the  reason  therefor 68  68 


CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 

Columbus  and  Hocking  Valley  Railroad  at  Nine-Mile  Post. 

Cincinnati  and  Muskingum  Valley  Railroad  at  Circleville. 

Marietta  and  Cincinnati  Railroad  at  Chillicothe  and  Sciotoville. 

Toledo,  Delphos  and  Burlington  Railroad  at  Chillitothe  and  Ironton. 

Ohio  Southern  Railroad  at  Waverly. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  96. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  none. 
Number  of  crossings  of  highways  over  railroad,  1. 

"  "  "  under  railroad,  1. 

Number  of  highway  bridges  18  feet  above  track,  1. 

"  "  "       less  than  18  feet  above  track,  none. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 
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STATIONS  AND  TELEGRAPH. 

TELEGKAPH   LINE. 

Miles  on  line' of  road  operated,  in  Ohio 130.9;  in  Ohio,  130.9 

Miles  of  same  owned  by  railroad  company,  in  Ohio none;        "        none. 

STATIONS. 

Passenger  and  freight,  in  Ohio 42 

Number  with  telegraph  communication,  in  Ohio 21 

Number  of  same  operated  by  railroad  company,  in  Ohio 21 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Not 
owned  by  company. 

ROLLING  STOCK. 

Locomotives 13;  Average  weight 60,000  lbs. 

Express  and  baggage  cars 4;  "  28,000 

Passenger  cars  13;  "  38,000 

Parlor  and  sleeping  cars 1;  "  38,000 

Freight  cars 444;  "  18,400 

Other  cars 3;  "  17,000 

Above  includes  not  owned  by  company  reporting. 

•5  locomotives,  owned  by  Perkins,  Livingston,  Post  &  Co. 

200  freight  cars,  owned  by      "  "  " 

Number  of  locomotives  equipped  with  train  brakes,  5. 

Kind  of  brake :     Westinghouse  Automatic. 

Number  of  cars  equipped  with  train  brakes,  18.  * 

Kind:     Westinghouse  Automatic. 

Number  of  passenger  cars  with  "Miller  Platform,"  13. 

Method  of   bridging  between  passenger  cars,  when  two   or   more   are  run  in 
trains:     Miller  platform. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Spear's 
patent  heater. 

Means  of  lighting  same  :     Candles  and  oil. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation  25 

Freight  trains j 10  " 

EMPLOYKS. 

Superintendents 1 

Telegraph  operators  and  station  agents 22 

Engineers 17 

Baggagemen 4 
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Flagmen,  switch-tenders  and  watchmen  10 

Laborers 26 

Clerks 22 

Train  dispatchers 2 

Firemen 18 

Wipers 12 

Mechanics 89 

Conductors 14 

Brakemen 28 

Station  agents 23 

Section  men 175 

Other  employes 63 

Total  number  employed  by  company  in  operating  line 526 

Proportion  for  Ohio 526 

EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road:     Adams. 

Terms:  Thirty-five  (35)  cents  per  hundred  pounds  on  a  guaranteed  weight  of 
four  thousand  pounds  through,  per  day  (working  days),  and  all  in  excess  of  that 
weight  to  be  charged  at  same  rate. 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  charged  per  mile : 

Highest.            Lowest.  Average. 

For  distances  less  than  8  miles 10      Qs.      10      Cts.  10      Cts. 

For  distances  over  8  miles — 1st  cla.ss 03                .Oli  .02 

2d  class 02                .Oli  .OJ 

Emigrant 01                .01  .01 

Excursion 02                .01  .01 


FREIGHT. 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

Highest. 

First  class .05  Cts, 

Second  class 06 

Third  c'.ass 05 

Fourth  class 05 

Fifth  class 041 

Special  class 04 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 05 

Second  class 04i 

Third  class   04 

Fourth  class 03^ 

Fifth  class 03 

Special  class 03 


Lowest. 
.05  Qs. 

Average. 
.05  Qs. 

.05 

.05 

.05 

.05 

.05 

.05 

.04 

.04 

.03 

.02i 

.04 

.04.\ 

.04 

.04 

.03 

.03 

.02i 

.02 

.02 

.01 

.001 

.OOi 
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Rate  per  ton  per  mile  for — 

Coal — Carried  10  miles  or  more Oli 

Carried  less  than  10  miles 03 

Pig  iron — Carried  10  miles  or  more 01 

Carried  less  than  10  miles 03 

Iron  Ore — Carried  ten  miles  or  more OOf 

Undressed  stone  or  lumber — Carried  10  miles  or  more     .01 1 
Carried  less  than  10  miles    .03 


.001 

.OOi 

.02 

Mi 

.OOi 

.001 

.02 

.02i 

.001 

.001 

.OOJ 

.OOi 

.02 

.01* 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length — feet. 

Little  Scioto  River 

Howe  Truss 

Wood 

165 

100 

Trestles  built  in  Ohio — 39;  aggregate  length 

Fencing  in  Ohio — Miles  of  single  fence  built 

Grading — Miles  of  main  track  graded 

Ballasting — Miles   of  main  track  ballasted   with    stone, 

cinders  and  gravel 25.5 

Rail  laid — New  iron,  56  lbs.  per  yard — miles  of  track 25.5 

Train  mileage — Passenger 143,182 

Freight 168,240 

Construction 24,679 


6,822  feet. 

18.5 

25.5 ;  in  Ohio,    25.5 


Total 

Car  mileage  -Passenger 444,224 

Express  and  baggage 137,349 

Freight— loaded 1,189,030 

empty 438,070 

Caboose .' 121,882 

Construction  and  other 172,753 


Total 

Fuel  consumed — Wood, 247 cords; coal,  10,293  tons  ;  total  cost 

Losses,  etc.,  paid — On  goods  and  baggage 

For  injuries  in  Ohio,  fatal  and  non-fatal : 

To  passengers ,.    $115  00 

To  employes  ..., 142  30 


25.5 
25.5 


336,101 


2,503,308 

$15,733  54 

945  65 


Total. 


257  30 
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For  animals  killed  in  Ohio  : 

Horse,  1 *20  00 

Mule,  1 50  00 

Cattle,  2 50  00 


Total .  $120  00 

TEANSPOHTATION. 

ugers — Number  carried,  local 164,155 

through 16,416 

Total 180,571 

Average  number  of  miles  traveled  by  each 30.63 

Total  mileage,  or  numbfer  carried  one  mile 5,630,889 

Average  amount  received  for  each 74  cts. 

Average  amount  per  mile  received  far  each 02.41  cts. 

Freight— Tons  carried,  local 187,285 

through  33,247 

Total 220,532 

Total  movement,  or  tons  carried  one  mile 11,799,370 

Average  amount  received  for  each  ton 85.14cts. 

Average  amount  per  mile  received  for  each  ton  01.59  cts. 

Average  cost  per  ton  freight  per  mile 01.10  cts. 

Average  amount  received  for  each  ton  through  freight 51.97  cts. 

Average  amount  received  for  each  ton  local  freight 91.04  cts. 

Articles  transported : 

Tons.  Per  cent. 

Coal 24,048  10.90 

Stone,  lime,  sand,  etc .      4,374  1.98 

Ores 10,400  4.72 

Pig  and  bloom  iron 14,005  6.35 

Manufactured  iron 11,222  5.08 

Lumber  and  other  forest  products 49,461  22.41 

Grain,  flour,  and  other  agricultural  products 63,154  29.04 

Live  stock 2,712  1.22 

Animal   products 3,669  1.66 

Manufactures,  including  agricultural  implements  17,.562  7.63 

Merchandise  17,595  7.97 

Miscellaneous 2,330  1.04 

Total  tonnage  yielding  revenue 220,.532  100 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation — local $118,769  63 

through 15,053  42 

Total $133,823  05 
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Freight  transportation — local S170,503  15 

through 17,277  84 

Total  187,780  99 

Mail  service 8,668  89 

Express  service 3,761  50 

Other  sources 13,986  93 

Total  earnings  of  line  operated  included  in  this  report $348,021  36 

OPERATING    EXPENSES. 

Maintenance  of  way  and  structures 342,556  55 

Maintenance  of  cars 20,042  74 

Motive  power 69,.523  23 

Conducting  transportation 58,063  68 

General  expenses,  as  follows : 

Taxes  in  Ohio $11,304  33 

Salaries 10,043  38 

Other  general  expenses  of  operating 8,138  14 

29,485  85 


Total  operating  expenses,  being  63.13  per  cent,  of  earnings $219,672.  05 

*Net  earnings  of  102.11  miles  operated 128,349  31 

Rentals  paid  (for  use  of  road,  track,  depots,  equipment),  etc. : 

P.  C.  &  St  L.  and  Baltimore  and  Ohio  R.  R.  Co.'s $7,933  50 

Marietta  and  Cincinnati  R.  R 2,000  00 

$9,933  50 


Net  income  over  operating  expenses  and  rents  paid 118,415  81 

Percentage  of  same  to  capit.d  slock  and  debt 2.68 

Percentage  of  to  total  means  applied  to  construction,  etc 2.82 

Per  mile  of  earnings $3,408  29;  Proportion  for  Ohio  (102.21  miles). 

operating  expenses..    2,151  32;        "  " 

net  earnings 1,256  97;        "  " 

OTHER  RECEIITS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   THAN    EARNINGS. 

Payments  on  capital  stock $204,050  00 

Sale  of  bonds  of  compan)' 552,800  00 

Other  sources 2,082  33 

■ *758,932  33 

*Ttie  extension  of  this  road  from  Portsmouth  to  IV^tersburg  was  opened  for  business  June  1,  1881 — 
miles  of  road  operated  for  eleven  months  was  99..'5,  and  for  one  month.  130.9— average  nnmber  of  miles 
operated".  102.11. 
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PAYMENTS   OTHER  THAN    OPERATING    EXPENSES   AND    RENTALS. 

Interest  on  bonds,  (net) $130,870  64 

Interest  on  floating  debt 1,779  34 

Bonds  of  Company  canceled  (par  value) 41,000  00 

Floating  debt  liquidated 12,82t)  44 

Construction  of  new  work 616,3.58  81 

Additional  equipment 3,283  13 

Additional  real  estate 6,125  00 

Car  Trust  certificates  redeemed 18,000  00 

Interest  on  Car  Trust  certificates 5,680  00 

Increase  of  material  on  hand 5,975  62 

Other  payments .-..      23,735  03 

$865,634  01 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock 12,084,800  00 

Funded  debt 2,187,800  00 

Interest  on  car  trust  certifiaates 8,120  00  « 

Subscription  account 775  00 

Bills  payable 7,868  53 

Accounts  payable 90,437  19 

Due  to  other  railroad  companies 9,865  69 

Interest  coupons  maturing  July  1,  1881 64,610  00 

Interest  coupons  maturing  prior  to  July  1,  1881,  and  un- 
paid    700  00 

Miscellaneous 3,871  04 

54,458,847  45 

ASSETS. 

Cost  of  road  equipment,  etc $4,201,369  23 

Leased  equipment 133,462  61 

Contractors'  certificates  of  indebtedness 5,170  75 

Suspended  account 726  00 

Sinking  funds 7.57  64 

Due  from  agents  and  conductors 4,342  77 

U.  S.  P.  O.  Department 2,187  97 

"        other  railroad  companies 6,082  15 

"         miscellaneous  sources  16,439  87 

Cash  in  hands  of  Treasurer 9,793  60 

Winslow,  Lanier  &  Co 70138 

Cash  remitted  by  agents  and  in  transit 11,668  10 

Insurance ; 642  50 

Material  on  hand 13,800  79 

Income  account 51,702  09 

$4,458,847  45 
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SUMMARY    OF    ACCIDENTS. 

PERSONS    KILLED — CAUSES. 

Others — Lying,  walking,  falling,  or  being  on  track 2 

■  Total  2 


PERSONS    IN.IURED — CAUSES. 

ers— Getting  on  or  off  engine  or  train  in  motion  3 

Others — Driving  or  riding  across  track 1 

Lying,  walking,  falling,  or  being  on  track 2 

Employes — Coupling,  or  caught  between  cars  and  engine 3 

Total    


RECAPITULATION. 

Killed — Others — trespassing,  on  track,  etc  2 

Total  killed  2 

Injured — Passengers — misconduct  or  want  of  caution 3 

Employes — misconduct  or  want  of  caution 3 

Others — trespassing  on  track,  etc 3 

Total  injured 9 

TRAIN  ACCIDENTS— ENTIRE  LINE. 


§, 

Date. . 

Place. 

Character 
of  train. 

Cause  of  accident. 

Eflfect  of  accident. 

18S0. 
Aug.  20 

30 

1881. 
April  27 

Freight 

Passenger.. 

Freight 

Track  washed  out 

Culvert  washed  out ... 

Stone    in    flange     at 

Delay  to  other  trains;  no  damage 

done. 
Baggage  car  and  2  coaches  thrown 

on  «ide ;  damage  small. 

Engine  thrown  off  track ;  damBge 
slight 

2 
3 

Neiir  Lucasville.. 

Friend  street,  Co- 
lumbus, 0 

Slaif.  nf  Ohio,  County  of  Franklin,  ss.  ; 

Joseph  Robinson,  Superintendent  and  Treasurer  of  the  Scioto  Valley  Railway 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and.  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement 
of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881, 
to  the  best  of  his  knowledge  and  belief. 

(Signed)  J.  Robinson, 

[seal  op  r.  r.]  Superintendent  and  Treasurer. 

Suljecribed  and  sworn  to  before  me,  this  20th  day  of  December,  A.  D.  1881. 

Robert  Castle, 
[seal.]  J^otary  Public,  Franklin  Co.,  0. 

81  R.R.C. 


SPRINGFIELD  SOUTHERN  RAILROAD  COMPANY. 
Frcrni  June  30,  1880,  to  March  1,  1881. 


Name  of  road  :     Springfield  Southern  Railroad. 

By  whom  owned  :     Springfield  Southern  Railroad  Company. 

By  whom  operated  :    Springfield  Southern  Railroad  Company. 

Name  of  person  making  this  report :  Amos  Whitely,  Treasurer  Springfield 
Southern  Railroad  Company. 

General  office  at  Springfield,  0. 

Principal  office  in  Ohio  at  Springfield,  O. 

Address  correspondence  relating  to  this  report  to  Amos  Whitely,  Treasurer, 
at  Springfield,  Ohio. 


NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


W.  A.  Whiteley  ... 
H.  L.  Chapman.... 
Geo.  A.  Barnes.... 
Amos  Whiteley.... 
W.  Thornburgh.... 

W.  Harvy 

Amos  Whiteley  ... 

W.  F.  Harris 

Amos  Whitely 


President 

Vice-President 

Secretary  

Treasurer 

General  Superintendent... 

Chief  Engineer 

General  Passenger  Agent. 
General  Freight  Agent.... 
General  Ticket  Agent 


Springfield,  0. 

Jackson,  0 

Springfield,  0. 


$1,000 


2,400 
1,200 


1,000 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

W  A    Whiteley 

Springfield,  0... 

Springfield,  0... 

B  H   Warder             

A  S  Bushnell      

0.  S.  Kelly  

II 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law — Amount — common $1,000,000  00 

Number  of  shares — common 20,000 

Par  value  of  each — common $50  00 
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Capital  stock  authorized  by  vote  of  Company — common 525,500  00 

Amount  subscribed — common 525,500  00 

Total  paid  in  capital  stock — common .• 525,500  00 

Average  amount  paid  in  per  mile  of  single  main  track  (113.42  miles)...  4,633  22 

Proportion  of  same  for  Ohio  (113.42  miles) All. 

CAPITAL   STOCK   ISSUED,    AND   ON    WHAT    ACCOUNT,    AS   FOLLOWS: 

For  subscription   paid  in   municipal,  county  or  town   bonds — No.   shares,  10,510 ; 

amount  of  common,  $525,500. 
Stockliolders,  residents  of  Ohio,  8. 
Amount  of  stock  held  by  them  April  1,  1881,  $.525,500. 
Agents  authorized  to  transfer  stock :     Geo.  A.  Barnes,  Secretary,  Springfield,  O. 

FUNDED  DEBT. 


1.  Kind  of 
bond  or  obli- 
gations. 

o 

o 

1    • 

o  s 

.2 

CO 

0 

o 

H.   Amount 
of  author- 
ized issue. 

7.  Amount 
actually 
issued. 

1st  mortgage.. 

Road  &  equipment 

Jan.  1880 

5, 10, 15  or 

20  years 

7 

$1,300,000 

$583,200 

Average  amount  per  mile  of  single  main  track  (113.42  miles),  $5,141.95. 
Proportion  of  same  for  Ohio,  all. 
Increase  since  June  30, 1880,  $383,200. 


OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $167,549  14 

All  other  debts,  current  credit  balances,  etc 94,834  56 

Total  unfunded  debt 262,383  69 

Cash  securities,  debit  balances,  etc.,  available  to  payment         85,787  20 

Net  unfunded  debt  $176,596  49 

Average  amount  per  mile  of  single  main  track $1,577  00  » 

Proportion  of  same  for  Ohio  All. 

Decrease  since  June  30,  1880 193,652  74 

Total  net  debt  liabilities 759,796  49 

Average  amount  per  mile  of  single  main  track  $6,698  96 

Proportion  of  same  for  Ohio All. 

Total  of  paid  in  stock  and  debt 1,285,296  49 

Total  average  amount  per  mile $11,332  18 

Proportion  of  same  for  Ohio All. 
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COST  OF  ROAD  EQUIPMENT,  ETC. 


Construction  account. 


Expendi- 
tures for  the 
year  ending 
June  30,1881. 


Total  ex- 
penditures 
to  July 
1, 1881. 


Eight  of  way  

Civil  engineering 

Grading  and  masonry 

Bridges 

Timber  and  ties 

Superstructure 

Iron  rails,  chairs  and  spikes.  

Fencing • 

Passenger  and  freight  stations 

Engine  and  car  houses 

Machine  shops,  machinery  and  fixtures... 

Other  buildings  and  fixtures 

Telegraph 

Real  estate 

Truck  scales 

Total  exDenditures  for  construction 


§3,986  40 

687  87 

14,655  36 

3,441  55 

16,644  92 

7,115  65 

57,038  31 

1,126  20 

5,980  10 

76  98 

1,135  29 

3,570  62 

473  73 

4,025  00 

827  60 


$65,962  26 

943  63 

241,584  64 

45,725  98 

144,560  24 

36,969  48 

361,896  92 

6,783  20 

16,783  20 

3,834  95 

36,346  67 

22,227  49 

8,786  53 

8,786  53 

1,519  05 


8881,655  18    §121,055  58 


11,002,710  76 


COST  OF  ROAD  AND  EQUIPMENT,  Etc. 

COST  OF  EQUIPMENT  OIVSED  BY  C05IP-A.NY. 

Number — 

14  Locomotives S89,873  70 

2  First-class  passenger  cars 7,700  00 

20  Box  freight  cars 11,000  00 

40  Platform  cars 12,900  00 

1  Baggage,  mail  and  express  car 2,350  00 

6  Hand-cars 1,700  00 

6  Caboose  cars 8,430  46 

275  Dump  c^rs • 117,500  00 

Total  cost  of  railroad  equipment  owned  by  company $251,454  16 

Additions  within  the  ye.ar  ending  April  1,  1881 74,948  64 

Average  amount  per  mile  (of  single  main  track,  113.42  miles) 1,913  36 

Proportion  for  Ohio  (113.42  miles)  1,913  36 

Total  for  road  and  equipment 1,254,164  92 

Total  average  amount  per  mile  (of  single  main  track,  113.42  miles)  11,057  70 

Proportion  of  same  for  Ohio  (113.42  miles) 11,057  70 

CHARACTERISTICS,   Etc. 

LINE    IN    OPERATION. 

Length.       lu  Ohio. 

Single  main  track,  Springfield,  0.  to  Jackson,  0 108.87        108.87 

Jackson  to  Coalton,  0 4.55  4.55 

Total  single  main  track 113.42        113.42 

Aggregate  of  sidings  and  other  tracks 8.79  8.79 

Total  length  laid  with  rail  computed  as  single  track 122.31        122.21 
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County. 

Main  track. 

Sidings,  etc. 

Total. 

Clark  

15.930 
3.849 
28.282 
1.695 
28.816 
18.845 
16.053 

2.988 
.129 
.538 
.219 

.725 

.403 

3.788 

18.918 

3.978 

28.770 

1.914 

29.541 

Pike 

19.248 
19.841 

Totals 

113.420 

8.790 

122.210 

G.\UGE,   GRADE,   CURVATURE,    RAILS,   ETC. 

Gauge  4  ft.  8J  in. 

Rail— Iron— On  road 113.42  miles. 

Average  weight  per  )-ard 374  lbs. 

EKIDOES,   TRESTLES,   ETC.,   IN    OHIO. 

Bridges— Wood,  10;  greatest  age,  4i  years  ;  aggregate  length 1,785  feet. 

Combination,  1  ;  aggregate  length 156    " 

Total 1,941    " 

Treaties— 32;  greatest  age,  4J  years;  greatest  height,  34  feet;  greatest  length,  1,600 
feet ;  aggregate  length,  12,000  feet. 

Length  of  shortest  span  of  truss,  29  ft. ;  of  longest,  152  feet ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  14  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  14  inches ; 
length  of  ties,  8  and  10  f-  ?t. 

Number  of  track  stringers,  i  md  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?    Every  30  days. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 

FENCING — AVER.^GE  AND    AGGREGATE   COST. 

Whole  Line.  In  Ohio. 

Number  miles  fencing,  computed  as  single  line 26  26 

Length  of  road  unfenced,  and  the  reason  therefor 87.42  87.42 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Cincinnati,  Sandusky  and  Cleveland  Railroad  at  1  mile  from  Springfield. 
Pittsburgh,  Cincinnati  and  St.  Louis  Railway  at  South  Charleston. 
Cincinnati  and  Muskingum  Valley  Railway  at  Washington  C.  H. 
Dayton  and  Southeastern  Railroad  at  Washington  C.  H. 
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Scioto  Valley  Railway  at  Waverly. 
Marietta  and  Cincinnati  switch  at  Jackson  C.  H. 
What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 
where  ? 
Marietta  and  Cincinnati  Railroad  at  Greenfield. 

Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  104 
Number  at  which  there  are  gates  or  flagmen,  1. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    No. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated — all  in  Ohio 113.42 

Miles  of  same  owned  by  railroad  company — all  in  Ohio 113.42 


Passenger  and  freight — all  in  Ohio 10 

Number  with  telegraph  communication — all  in  Ohio 10 

Number  of  same  operated  by  railroad  company — all  in  Ohio 10 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company?    Yes. 


ROLLING  STOCK. 


average  weight 56,000  pounds. 

"  30,000      " 

36,000      " 

20,000      " 

15,000      " 


Locomotives 14 

Express  and  baggage  cars 1 

Passenger  cars 2 

Freight  cars 20 

Other  cars 321 

Number  of  locomotives  equipped  with  train  brakes,  3. 

Kind  of  brake :     Westinghouse. 

Number  of  cars  equipped  with  train  brakes,  3. 

Kind  :     Passenger,  baggage,  mail  and  express  cjrs. 

Number  of  passenger  cars  with  "  Miller  Platform,"  3. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

"  Miller  Platform." 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars   used    for  the   transportation   of    passengers:     Soft 

coal  stoves. 
Means  of  lighting  same :     Candles. 

SPEED   OP   TRAINS. 

Express  passenger,  average  rate,  including  stops 18  miles  per  hour. 

Mail  and  accommodation,  15  " 

Freight  trains,  10  " 
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EMPLOYES. 

Superintendents 1 

Telegraph  operators 12 

Engineers 15 

Baggagemen 3 

Flagmen,  switch-tenders  and  watchmen 2 

Laborers 45 

Clerks 5 

Train  dispatchers 2 

Firemen 15 

Wipers 5 

Mechanics   16 

Conductors 11 

Brakemen ; 16 

Station  agents 19 

Section  men 120 

Other  employes 26 

Total  number  employed  by  company  in  operating  line 313 

Proportion  for  Ohio 313 

EXPRESS    AND    TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     U.  S.  and  Adams  Express  Companies. 
Terms  :     One  and  half  flrst-class  freight  rates. 


RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest. 

Fare  charged  per  mile — 

For  distances  less  than  8  miles 3  Cis._ 

For  distances  over  8  miles — First  class 3 


3  Qs. 
3 


8  Os. 
3 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 
miles  of  track  


Rail  laid — New  iron,  60  lbs.  per  yard 
Train  mileage — Passenger 

Freight 

Mixed 

Construction 


Total 


Car  mileage — Passenger,  express  and  baggage . 

Freight — loaded 

empty 

Caboose 

Construction  and  other 


79,752 
57,857 
51,620 
22,729 


107,346 
401,999 
678,920 
65,293 
89,604 


Total. 


1,343,162 
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Fuel  consumed— Wood,  101  cords;  coal,  4,709  tons.    Total  cost 56,723  86 

Losses,  etc.,  paid — On  goods  and  baggage  175  00 

For  animals  killed  in  Ohio  : 

1  horse $70  00 

2  mules 65  00 

10  cattle  339  00 

17  hogs  178  00 

Total $652  00 

TRANSPORTATION. 

Passengers — Number  carried — local 30,360 

Average  number  carried  in  each  car  per  trip 33.73 

Average  number  of  miles  traveled  by  each 42i 

Total  mileage,  or  number  carried  one  mile 1,290,300 

Average  amount  received  for  each $1  07 

Average  amount  per  mile  received  for  each 2.63  cts. 

Freight — Tons  carried,  local 91,987 

Average  tons  in  each  loaded  car  per  trip 10 

Total  movement,  or  tons  carried  one  mile 7,185,512 

Average  amount  received  for  each  ton $1  45 

Average  amount  per  mile  received  for  each  ton 1.85  cts. 

Articles  transported  : 

Tons.  Per  cent. 

Coal  59,463  64.63 

Stone,  lime,  sand,  etc 1,209  1.32 

Pig  and  bloom  iron 2,632  2.75 

Lumber  and  other  forest  products 16,898  18.38 

Grain,  flour,  and  other  agricultural  products 5,606  6.09 

Live  stock 862  .94 

Animal  products  ..." 168  .18 

Manufactures,  including  agricultural  implements 816  .89 

Merchandise  2,430  2.64 

Miscellaneous 2,003  2.18 

Total  tonnage  yielding  revenue 91,987  100 

Supplies  for  company's  use 6,.569 

EARNINGS,   OPERATING    EXPENSES,  Etc.,   FOR  EIGHT  MONTHS  ENDING 
MARCH  1st. 

EARNINGS. 

Passenger  transportation — local  $32,646  87 

Freight  transportation — local 133,394  40 

Mail  service 5,246  70 

Express  service 932  41 

Other  sources 9,401  38 

Total  earnings  of  line  operated  included  in  this  report $181,621  76 
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OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $65,589  29 

Maintenance  of  cars 15,031  09 

Motive  power 40,400  30 

Conducting  transportation  43,204  19 

General  expenses,  as  lollows : 

Taxes  in  Oiiio $3,678  34  ' 

Salaries 4,535  99 

Other  general  expenses  of  operating 4,517  39 

, 12,731  72 


Total  operating  expenses,  being  97.43  per  cent,  of  earnings $176,956  59 

Net  earnings  of  113.42  miles  operated 4,665  17 

Net  income  over  operating  expenses  and  rents  paid 4,665  17 

Percentage  of  same  to  capital  stock  and  debt I  of  1^ 

Percentage  of  to  total  means  applied  to  construction,  etc ^%  of  1"^ 

Permileof  earnings $1,601  32 

operating  expenses 1,560  19 

net  earnings .41  13 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER  THAN    EARNINGS. 

Sale  of  bonds  of  company  ($383,200  at  par) $383,200  00 

PAYMENTS  OTHER  THAN   OPERATING   EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net) $6,027  00 

Construction  of  new  work 121,055  58 

Additional  equipment 74,948  64 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $525,500  00 

First  mortgage  bonds 583,200  00 

Suspense  account 59,936  57 

Bills  payable 28,870  98 

Operating  account 167,549  14 

Coupon  interest  account 6,027  00 

Total $1,371,083  69 

ASSETS. 

Construction $1,002,710  76 

Equipment 251,454  16 
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Supplies  on  hand 28,081  38 

Cash  on  hand   2,374  21 

Kemittance  account .• 4,425  00 

Bills  receivable 100  00 

Balances  due  from  agents 44  66 

Operating  accounts 78,843  33 

Profit  and  loss  account 3,050  19 

Total $1,371,083  69 


State  of  Ohio,  County  of  Clark,  ss. : 

William  N.  Whiteley,  President  of  the  Springfield  Southern  Railroad  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  ofiicers  and  agents  of  this  company,  and  having  carefully- 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief.  ' 

(Signed)  William  N.  Whiteley, 

[seal  of  r.  r.]  Prmdent. 

Subscribed  and  sworn  to  before  me,  this  7th  day  of  November,  A.  D.  1881. 
[seal]  E.  Bowman, 

Notary  Public. 


ST.  CLAIRSVILLE  AND  NORTHERN  RAILWAY. 


Name  of  road  :     St.  Clairsville  &  Northern  Railway. 

By  whom  owned  :     Village  of  St.  Clairsville,  Ohio. 

By  whom  operated  :     The  Trustees  of  said  railway. 

By  what  authority  :     By  an  act  of  the  General  Assembly  of  Ohio. 

Name  of  person  making  this  report :  C.  W.  Carroll,  Secretary  of  Board  of  Trustees. 

General  ofHce  at  St.  Clairsville,  0. 

Principal  otBce  in  Ohio  at  St.  Clairsville. 

Address  correspondence  relating  to  this  report  to  C.  W.  Carroll,  St.  Clairsville.O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

In  addition  to  the  history  heretofore  given,  it  can  be  said  that  the 
road  is  still  in  process  of  construction,  and  therefore  not  yet  open  for  gen- 
eral traffic. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Thos  E  Clark       

St  Clairsville,  0 

C  W  Carroll  

Thos  E  Clark 

\  Executive  Committee.  I 

C  W  Carroll 

BOARD  OF  TRUSTEES. 


Name. 

ReMdence. 

Name. 

Residence. 

Thos  E  Clark 

St.  Clairsville,0. 

St.  Clairsville,0. 

C.  W.  Carroll 

CAPITAL  STOCK. 


Funds  for  the  construction  of  railway  were  realized  from  the  sale  of  bonds 
issued  on  the  faith  of  the  village  of  St.  Clairsville,  pursuant  to  an  enabling  act  of 
the  General  Assembly  of  the  State  of  Ohio,  passed  June  17,  1879.  (Vol.  76,  180.) 
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FUNDED  DEBT. 


1 

1.    Kind  of  bond 
or  obllgntions. 

2.    If  and  how 
secured. 

3.    Date  of 

4.    When  due. 

6.    Amount 
of  authorized 

7.    Amount 

actually 

issued. 

M 

ui 

18S1. 

Bonds   issued  by 

the   village    of 

St.  Clairsville.O. 

By  the  faith  of  said 
village  and  1st  mort- 

March 

1 

Sept.  1,    1883 

H 

$100 

$100 

April 

1 

" 

fi 

900 

900 

1 

1884 

(i 

1,500 

1,500 

1880. 

October 

1 

1885 

6 

1,700 

1,700 

1881. 

March 

l.'i 

B 

300 

300 

1886 

fi 

2,000 

2,000 

Feb'y 

1 

1887 

6 

300  • 

300 

January 

1 

fi 

1,700 

1,700 

1888 

H 

2,000 

2,000 

'* 

1889 

R 

2,000 

2,000 

" 

*            1890 

6 

2,500 

2,500 

Dee. 

1 

1891 

fi 

900 

980 

Nov. 

I 

"              '* 

6 

1,600 

1,600 

Oct. 

1 

1892 

K 

3,000 

3,000 

1 

1893 

li 

3,000 

3,000 

1 

1894 

(i 

3,000 

3,000 

1 

1895 

6 

3,000 

3,000 

»30,000 

$30,000 

Average  amount  per  mile  of  single  main  track  (3.50  miles). 

Proportion  of  same  for  Ohio,  3.50  miles. 

Increase  since  June  30,  1880,  all  issued  within  the  year. 


8,571  43 


COST  OF  ROAD  EQUIPMENT,  Etc. 


CONSTRUCTION   ACCOUNT. 

Expenditures  for  the  year  ending  June  30,  1881 — 

Right  of  way $1,287  50 

Civil  engineering 630  62 

Grading  and  masonry 5,954  98i 

Bridges 3,075  04 

Timber  and  ties 2,600  00 

Superstructure  400  00 

Iron  rails,  chairs  and  spikes 8,520  06 

Fencing 1  50 

Engine  and  car  houses 28  21 

Contingent  expenses 1,061  96 

Total  expenditures  for  construction 


1,559  87i 
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COST  OF   EQUIPMENT   OWNED   BY   COMPANY. 

Locomotives,  1 §3,500  00 

First  class  passenger  cars,  1 , 2,250  00 

Platform  cars,  2 600  00 

Hand  cars,  1 25  00 

All  other  rolling  stock,  tools,  machinery,  etc 401  25 

Total  cost  of  railroad  equipment  owned  as  aforesaid $6,776  25 

Additions  within  the  year  ending  June  30,  1881.     All  within  the  year. 

Average  amount  per  mile  (of  single  main  traclv,  3. .50  miles)  1,936  07 

Proportion  for  Ohio  (3,50  miles) 1,9.36  07 

Total  for  road  and  equipment 830,336  12} 

Total  average  amount  per  mile  (of  single  main  track,  3.50  miles) 8,667  46 

Proportion  of  same  for  Ohio  (3.50  miles) 8,667  46 

CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length.  In  Ohio. 

Single  main  track — St.  Clairsville,  O.,  to  St.  Clairsville  Junction, 

on  C,  T.  V.  &  W.  R'y 3.50  mi.        3..50  mi. 

Length  in  Ohio,  distributed  as  follows  : 

All  in  Belmont  county,  O. ;  total  main  track,  3..50  miles. 

GAUGE,   GRADE,    CURVATURE,    RAILS,    ETC. 

Gauge  3  feet. 

Grade — Maximum,  per  mile 150    " 

Longest  maximum 5,000    " 

Aggregate  length  of  maximum 5,000-    " 

Curvature — Shortest  radius 3.58    " 

Aggregate  length  of  shortest  radius 358    " 

Rail — Iron — On  road 3.50  miles. 

Average  weight  per  yard 30  lbs. 

Ties — Average  number  per  mile 2,640 

Number  laid  during  the  year 9,240 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  14 ;  greatest  age,  new  ;  aggregate  length,  420  ft. 
Combination.  1 ;  greatest  age,  new  ;        "  130  ft. 

Total 550  ft. 

Trestles — 2 ;  greatest  age,  new ;  greatest  height,  10  ft. ;  greatest  length,  143 ;  aggregate 
length,  168  ft. 
Greatest  length  of  beams  between  points  of  support,  if  not  trussed,  16  ft. 
Greatest   space   between   cross  ties  upon  bridges  and  trestles,  7  inches  ; 
length  of  ties,  7  feet. 
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Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?  Carefully  exam- 
ined, but  not  at  stated  periods. 

How  often  ?    About  once  a  month. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Made  by  foreman  of  road. 

ROLLING  STOCK. 

Locomotives,  1 — weight,  lbs 23,000 

Passenger  cars,  "  18,000 

Freight  cars,  "  8,000 

Above  includes  all  owned  by  trustees  reporting. 

Number  of  locomotives  equipped  with  train  brakes :     None. 

Kind  of  brake :     Common  hand  brake. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?  Partially  ar- 
ranged for  heating  and  lighting  according  to  law. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Common 
car  stove. 

Means  of  lighting  same  :     Spermaceti  candles. 

KATES  OF  TRANSPORTATION. 
No  fixed  rates  of  transportation. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Bridges  built  in  Ohio,  as  follows  : 

Wheeling  creek  bridge ;  construction,  Pratt  truss  combination  railroad  bridge ;  ma- 
terial, wood  and  iron ;  length,  130  ft. 

Trestles  built  in  Ohio,  2  ;  aggregate  length,  168  ft. 

Grading — Miles  of  main  track  graded  in  Ohio,  3.50. 

Rail  laid — New  iron,  30  lbs.  per  yard — miles  of  track,  3.50. 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER   THAN    EARNINGS. 

Sale  of  bonds  of  village,  $30,000,  at  100  cents $30,000  00 

Sale  of  other  stocks,  bonds  and  securities 5,415  00 

135,415  00 

PAYMENTS  OTHER  THAN  OPERATING  EXPENSES  AND  RENTALS. 

Construction  of  work $23,.559  87} 

Equipment 6,776  25 

$30,336  12i 
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CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

First  mortgage  bonds $30,000  00 

Proceeds  of  sale  of  certificates  of  stock  in  the  Central  Ohio 
Railroad,  transferred  to  trustees  aforesaid  by  the 
trustees  of   Richland  township,  of  Belmont  county, 

pursuant  to  law 5,415  00 

$35,415  00 

ASSETS. 

Construction $23,559  87^ 

Rolling  stock  and  tools 6,776  25 

Cash  in  treasury 5,078  87| 

$35,415  00 


State  of  Ohio,  County  of  Belmont,  ss.: 

Thomas  E.  Clark,  of  the  St.  Clairsville  and  Northern  Railway,  being  duly  sworn, 
deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the 
proper  officers  and  agents  of  this  company,  and  having  carefully  examined  the 
same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and 
affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  T.  E.  Clark. 

[seal  of  r.  k.] 
Subscribed  and  sworn  to  before  me  this  31st  day  of  August,  A.  D.  1881. 

[seal.]  a.  C.  Dakrah,  Clerk. 


ST.  CLAIRSVILLE  RAILWAY  COJMPANY. 


Name  of  road  :     St.  Clairsville  Railway. 
By  whom  owned  :     St.  Clairsville  Raihvuy  Company. 
By  whom  operated  :     Same. 
By  what  authorit)' :     By  purchase. 

Name  of  company  making  this  report :     St.  Clairsville  Railway  Company. 
General  office  at  St.  Clairsville,  Ohio. 
Principal  office  in  Ohio  at  St.  Clairsville,  Ohio. 

Address  correspondence  relating  to  this  report  to  C.  AV.  Carroll,  Secretary,  at  St 
Clairsville,  Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

President 

St.  Clairsville,  0 

C   W   Carroll 

$250  00 

J  R   Mitchell  

James  White 

General  Passenger,  freight 

;; 

480  00 

|-  Executive  committee...  j 

1( 

C  W  Carroll 

11    - 

DIRECrORS. 


Name. 

Residence. 

Name. 

Residence. 

St.  Clairsville  ... 

Jos.  F.  Charleeworth 

Wilson  S.  Keunon 

C.  W.  Carroll 

St.  Clairsville. 

Wm.  P.  Frasier 

Conrad  Troll  

u 

CAPITAL  STOCK. 


CAPITAL   STOCK   AUTHORIZED   BY   LAW. 

Amount— common S13,000  00 

Number  of  shares — common 260 

Par  value  of  each — common 50  00 

Road  purchased  by  present  company  at  judicial  sale  for  $18,500. 
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No  capital  stock  actually  issued.  The  bondholders  of  the  late  Bellaire  and  St.  Clairs- 
ville  Narrow  Guage  Railway  Company  purchased  road  at  judicial  sale  and  hold 
an  interest  in  same  in  proportion  to  such  bonds  held  by  each,  respectively. 

Stockholders,  residents  of  Ohio,  14. 

Amount  of  stock  held  by  them  June  30,  1881 $13,000  00 

OTHER  INDEBTEDNESS. 

Debt  contracted  to  pay  balance  of  purchase  money $.550  00 

Net  unfunded  debt $5.50  00 

Average  amount  per  mile  of  single  main  track $88  00 

Proportion  of  same  for  Ohio 1    All. 

Increase  since  June  30,  1880 | 

Decrease  since  June  30, 1880 I 

Total  net  debt  liabilities j   No  increase. 

Average  amount  per  mile  of  single  main  track | 

Proportion  of  same  for  Ohio J 

Total  of  paid  in  stock  and  debt $18,500  00 

Total  average  amount  per  mile $2,782  95 

Proportion  of  same  for  Ohio,  all. 

COST  OF  ROAD  EQUIPMENT,  Etc. 

RO.^D    ACQUIRED   BY    PURCHASE. 

Bellaire  and    St.   Clairsville    Narrow   Guage    Railway    (original    cost, 

$42,650.«1);  purchased  for $18,500  00 

CHARACTERISTICS,  Etc. 

LINE  IX  OPERATION. 

Length. 
Single  main  track,  St.  Clairsville,  O.,  to  Quincy,  Ohio 6.65 

Total  single  main  track 6.65 

Aggregate  of  sidings  and  other  tracks 35 

Total  length  laid  with  rail  compted  as  single  track 7.00  7.00 

Length  in  Ohio,  distributed  as  follows : 

All  in  Belmout  county  :     Main  track,  6.65  ;  sidings,  etc.,  .35  ;  total,  7.00. 

GAUGE,    GRADE,   CUKVATURE,    RAILS,    ETC. 

Gauge 3  feet. 

Grade — Maximum,  per  mile 142 

Longest  maximum 1,000 

Aggregate  length  of  maximum 1,000 

Curvature — Shortest  radius 286 

Aggregate  length  of  shortest  radius 286 

Aggregate  length  of  all  radii,  not  known. 
Aggregate  length  of  tangent        " 
82  R.R.C. 
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Rail — Iron — On  road 6.65  miles. 

Average  weight  per  yard 30  lbs. 

Ties — Average  number  per  mile 3,640 

Ballasted — On  whole  line  6.65  miles. 

In  Ohio 6.65     " 

With  gravel  and  coal  slack. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  12 ;  greatest  age  5  years ;  aggregate  length,  240  ft. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  18  inches ; 
length  of  ties,  6  feet. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    No. 

Do  all  bridges  and  trestles  receive  stated  examinations?  Carefully  ex- 
amined, but  not  at  stated  periods. 

How  often  ?    At  least  once  each  month. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    By  foreman  of  road. 

FENCING — AVERAGE   AND   AGGREGATE  COST. 

Number  miles  fencing,  computed  as  single  line,  whole  line,  about  6  miles ;  in  Ohio, 
6  miles. 

Kind  of  fencing,  as  follows : 

Post  and  board  (average  cost  per  rod,  S1.40). 

Average  cost  of  same  per  rod,  $1.40. 

Length  of  road  unfenced,  and  the  reason  therefor :  3^  miles  by  agreement  with  land- 
owners. 

ROLLING  STOCK. 

Locomotives 1;  Average  weight 36,000  lbs. 

Passenger  cars 1;  "  16,000    " 

Freightcars 2;  "  8,000    " 

Number  of  cars  equipped  with  train  brakes,  3. 

Kind  :     Common  hand  brake. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?  Partially. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     The 
ordinary  car  stove. 

Means  of  lighting  same :     Spermaceti  candles. 

SPEED   OF   TRAINS. 

Mail  and  accommodation,  average  rate,  including  stops 25  miles  per  hour 

Freight  trains 15 

EMPLOYES. 

Superintendents 1 

Engineers 1 
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Clerks 1 

Firemen 1 

Conductors 1 

Station  Agents 1 

Section  men 6 

Total  number  employed  by  company  in  operating  line 12 

Proportion  for  Ohio All. 


AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  ETC. 


Equipment  and  superstructure. 

Locomotives — Passenger 

Cars — Passenger 

Flat 

Rails — Iron  

Joint  fastenings  

Frogs 


Ties— Oak 

Bridges — Wooden . 
Fence  posts 


Average  life 
in  years. 

5 

5 

5 

5 

5 


RATES  OF  TRANSPORTATION. 

PASSENGEES. 


Fare  charged  per  mile — 

For  distances  less  than  8  miles 

For  distances  over  8  miles — Excursion . 


Highest.        Lowest.       Average. 


4   Cts. 
3 


2  Cte.        3i  Ctg. 
IJ  2i 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less 

than  a  ton:     All  classes  about 8 

Rate  per  ton  per  mile  for — 

Coal — Carried  less  than  ten  miles  37} 

Limestone — Carried  less  than  ten  miles 37^ 

Undressed  stone  or  lumber — Carried  less  than  ten 

miles 87^ 

Rate  per  100  lbs.  for  loading  and  unloading :     No  charge. 


37^- 
37j 

37J 


37J 
37i 

37J 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Train  mileage — Passenger 21,910 

Freight 16,800 


Total.. 


38,710 
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Car  mileage — Passenger 21,910 

Freight— loaded •  12,600 

empty 4,200 

Total 38,710 

Fuel  consumed— Wood,  25  cords ;  coal,  226  tons.    Total  cost S257  25 

Losses,  etc.,  paid — For  animals  killed  in  Ohio : 

Cattle,  1 20  00 

TRANSPORTATION. 

Passengers — Number  carried,  local  3,495 

through 12,451 

Total 15,946 

Average  number  carried  in  each  car  per  trip 26 

Average  number  of  miles  traveled  by  each 4.1 

Total  mileage,  or  number  carried  one  mile 106,049 

Average  amount  received  for  each 22J  cents. 

Average  amount  j3er  mife  received  for  each  3i     " 

Freight — Tons  carried,  local  (coal) 4,024 

through 550 

Total 4,574 

Average  tons  in  each  loaded  car  per  trip 8 

Average  tons  in  each  loaded  car  per  mile 40 

Total  movement,  or  tons  carried  one  mile 22,875 

Average  amount  received  for  each  ton 372cts. 

Average  amount  per  mite  received  for  each  ton 5J   " 

Average  cost  per  ton  freight  per  mile 3J   " 

Average  amount  received  for  each  ton  through  freight 37^     " 

Average  amount  received  for  each  ton  local  freight 37j     " 

Average  cost  each  ton  through  freight About  20 

Average  cost  each  ton  local  freight About  20 

Articles  transported :                                                                                        Tons.  Per  cent. 

Coal 4,024  88 

Stone,  lime,  sand,  etc 20  04 

Merchandise 500  11 

Miscellaneous 30  06 

Total  tonnage  yielding  revenue 4,674        100. 

EARNINGS,  OPERATING  EXPBNSES,  Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local $479  20 

through 3,112  75 

Total  553,591  95 
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Freight  transportation — local 

through . 


1,B04  00 
602  15 


Total . 


Mail  service 

Total  earnings  of  line  operated  included  in  this  report.. 


S2,106  IB 
387  64 

$6,085  74 


OPERATING   EXPENSES. 


Maintenance  of  way  and  structures.. 

Maintenance  of  cars 

Motive  power 

Conducting  transportation 

General  expenses : 

Taxes  in  Ohio 

Salaries 

Other  general  expenses  of  operating . 


Total  operating  expenses,  being  70J  per  cent,  of  earnings 


$1,422  28 

23  60 

88  87 

1,474  50 

121  98 

494  10 

645  54 

earnings 

Net  earnings  of  6.65  miles  operated 

Percentage  of  to  total  means  applied  to  construction,  etc.,  9.75. 
Per  mile  of  earnings,  $935.25  ;  proportion  for  Ohio,  all. 
Per  mile  of  operating  expenses,  $656.05. 
Per  mile  of  net  earnings,  $279.20. 


$4,270  87 


1,814  87 


OTHER  PAYMENTS  WITHIN  THE  YEAR. 

PAYMENTS   OTHER  THAN   OPERATING   EXPENSES   AND   RENTALS. 

Interest  on  floating  debt $343  09 

Floating  debt  liquidated 1,382  21 

One  of  accidents 20  00 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  Stock .*. $13,000  00 

Bills  payable 5,500  00 

Income  account 1,814  87 


$1,745  30 


$20,314  87 
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ASSETS. 

Cost  of  railway $18,500  00 

Bills  receivable 1,382  21 

Interest  paid 343  09 

Fuel 20  00 

Cash  in  Treasury 69  57 


$20,314  87 


Slate  of  Ohio,  County  of  Belmont,  at. : 

Isaac  H.  Patterson,  President  of  the  St.  Clairsville  Railway  Company,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared 
by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  examined 
the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and 
affairs  of  said  company,  on  the  30th  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  J.  H.  Patterson, 

[seal  op  s.  r.]  Pres't  St.  C.  li'y  Co. 

Subscribed  and  sworn  to  before  me,  this  18th  day  of  August,  A.  D.  1881. 

[sBAi]  T.  W.  Embbson. 


TOLEDO,  ANN  ARBOR  AND  GRAND  TRUNK  RAILWAY 
COMPANY. 


Name  of  road  :     Toledo,  Ann  Arbor  and  Grand  Trunk  Railway. 

By  whom  owned :     Toledo,  Ann  Arbor  and  Grand  Trunk  Railway  Company. 

By  whom  operated  :     Toledo,  Ann  Arbor  and  Grand  Trunk  Railway  Company. 

Name  of  company  making  this  report :  Toledo,  Ann  Arbor  and  Grand  Trunk 
Railway  Company.  / 

General  office  at  Toledo,  Ohio. 

Principal  office  in  Ohio  at  Toledo,  Ohio. 

Address  correspondence  relating  to  this  report  to  B.  F.  Jervis,  Auditor,  at  Teledo, 
Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Toledo,  Ann  Arbor  and  Grand  Trunk  Railway  is  a  corporation 
organized  by  a  consolidation  of  the  Toledo  c%  Ann  Arbor  Railroad  Company 
and  the  Toledo,  Ann  Arbor  and  North-eastern  Railroad  Company,  the 
Toledo  and  Ann  Arbor  Railroad  Company  being  consolidated  with  the 
Toledo  and  State  Line  Railroad  Company. 

Articles  of  association  of  the  Toledo,  Ann  Arbor  and  Northern  Rail- 
road were  made  and  entered  into  on  the  20th  October,  1869. 

The  capital  stock  of  the  corporation  was  one  million  dollars.  The 
purpose  of  this  organization  was  to  build  a  railroad  from  the  State  Line 
between  Ohio  and  Michigan,  through  the  counties  of  Monroe  and  Wash- 
teunaw  to  Ann  Arbor,  thence  north  to  Owasco,  Michigan. 

This  company  commenced  work  on  its  line  of  survej',  and  made  a 
large  portion  of  the  road-bed  between  the  State  Line  and  Ann  Arbor, 
and  secured  much  of  the  right  of  way,  expending  about  one  hundred 
and  fifty  dollars.  In  1873  and  1874  the  company  became  financially 
embarrassed,  and  upon  the  application  of  Benj.  R.  Crane,  and  of  its 
creditors  it  was  adjudged  a  bankrupt,  and  E.  D.  Kinne,  of  Ann  Arbor, 
Michigan,  was  appointed  assignee,  who,  on  the  14th  of  September,  1875, 
sold  the  property  and  franchise  of  the  Toledo,  Ann  Arbor  &  Northern 
Railroad  Company  to  Benj.  P.  Crane,  of  Ann  Arbor,  who,  in  turn, 
sold  them  to  Hon.  .James  M.  Ashley,  of  Toledo,  Ohio,  who,  on  the  23rd 
of  November,  1877,  filed  a  declaration  of  incorporation,  creating  the 
Toledo  &  Ann  Arbor  Railroad  Company.  After  the  organization  of  the 
Toledo,  Ann  Arbor  &  Northern  Railroad  Company,  The  Toledo  &  State 
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Line  Railroad  Company  was  organized.  The  articles  of  association  of 
this  company  bear  date  of  June  15,  1872,  to  T.  Thayer,  J.  R.  Osborne,  .J.  A. 
Latchie,  Wagner  Swaj^ne  and  Abner  L.  Backus,  who  were  the  corporators. 
This  company  was  organized  for  the  purpose  of  building  a  railroad  from 
the  city  of  Toledo,  State  of  Ohio,  to  the  State  Line,  there  to  connect  with 
the  proposed  line  of  the  Toledo,  Ann  Arbor  &  Northern  Railroad  then 
being  built;  after  this  road  was  built  to  the  State  Line  it  was  leased  by 
the  Pennsylvania  Company,  and  it  was  operated  as  a  railroad  by  that 
company  until  May,  1878,  when  it  was  purchased  by  and  consolidated 
with  the  Toledo  &  Ann  Arbor  Railroad. 

In  February,  1878,  The  Toledo,  Ann  Arbor  &  North-eastern  Railroad 
Company  was  organized  to  build  a  railroad  from  the  city  of  Ann  Arbor, 
State  of  Michigan,  to  Pontiac.  Work  was  commenced  on  this  line  in 
October,  1879,  and  much  of  the  grading  and  most  of  the  right  of  way 
had  been  secured  before  this  corporation  was  consolidated  with  the 
Toledo,  Ann  Arbor  &  Grand  Trunk  Railway  Company.  On  the  16th  day 
of  October,  1880,  work  between  Ann  Arbor  and  Pontiac  was  suspended 
in  December,  1880,  and  was  again  commenced  in  May,  1881.  The  line 
between  Ann  Arbor  and  South  Lyon  will  be  open  for  business  about  1st 
of  September,  1881. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICEES. 


Office. 


Address. 


Salary. 


Jas.  M.  Ashley 

A.  L.  Holman 

H.  R.  McEligrath 

B.  F.  Jervis 

H.  W.  Ashley 

G.  W.  Layng 


President 

Secretary 

Treasurer 

Auditor 

General  Superintendent.. 
General  Passenger  Agent 
Gener.d  Freight  Agent.... 
General  Ticket  Agent 


Toledo,  0... 
New  York.. 


Toledo,  0. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

New  York 

Toledo,  C 

Toledo,  0. 

J  W  Nash    

"             Jr 

0   L   Luce  

11 
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CAPITAL  STOCK. 

CAPITAL  STOCK    AUTHOKIZED   BY    LAW. 

Amount— common  $1,500,000  00 

Number  of  shares — common 15,000 

Par  value  of  each — common $100  00 

Capital  stock  authorized  by  vote  of  company — common 1,500,000  00 

Amount  subscribed — common 1,500,000  00 

Total  paid  in  capital  stock — common 459,231  51 

Average  amount  paid  in  per  mile  of  single  main  track  (46  miles) 9,983  29 

Proportion  of  same  for  Ohio  (5  miles) 49,916  45 

Capital  stock  issued,  and  on  what  account,  as  follows :     James  M.  Ashley,  con- 
tractor; No.  shares,  14,900;  amount  of  common,  $1,400,900. 
Stockholders,  residents  of  Ohio,  6. 
Amount  of  stock  held  by  them  June  30,  1881,  $113,100. 
Agents  authorized  to  transfer  stock:     A.  L.  Holman,  Secretary,  New  York. 


FUNDED  DEBT. 

Kind  of  bond  or  obligations,  bond ;  if  and  how  secured,  mortgage ;  date  of  issue. 
May  1,  1878;  when  due.  May  1,  1898;  rate  of  interest,  6  per  cent.;  amount  of 
authorized  issue,  $750,000 ;  amount  actually  issued,  $750,000. 

Average  amount  per  mile  of  single  main  track  (46  miles) $16,304  34 

Proportion  of  same  for  Ohio  (5  miles) 81,521  70 


OTHER   INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $5,426  34 

All  other  debts,  current  credit  balances,  etc 51,742  97 

Total  unfunded  debt 57,169  31 

Cash  securities,  debit  balances,  etc.,  available  to  payment 31,886  88 

Net  unfunded  debt 25,282  42 

Average  amount  per  mile  of  single  main  track 549  61 

Proportion  of  same  for  Ohio 2,748  05 

Decrease  since  June  30,  1880 3,891  46 

Total  net  debt  liabilities 27,125  89 

Average  amount  per  mile  of  single  main  track .589  69 

Proportion  of  same  for  Ohio 2,948  45 

N.   B.  —  Credits    for    subscription  and   items  not  due  as  debts,  amounting  to 
$1,836.46,  not  included  as  debts  in  above. 
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COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


S  22 


0)    C3    r1 
3    !>.. 


■^.92 


Oj  jpoo 
„  £;oo 
^3" 


Eight  of  way 

Civil  engineering 

Grading  and  masonry 


Timber  and  ties 

Superstructure 

Iron  rails,  chairs,  and  spikes 

Fencing 

Passenger  and  freight  stations 

Engine  and  car  houses 

Machine  shops,  machinery  and  fixtures 

Other  buildings  and  fixtures 

Telegraph 

Interest  and  discount 

Contingent  expenses 


$199,145  05 

2,610  38 

64,105  23 

5,236  08 

43,664  00 

20,000  00 

131,040  00 

5,071  38 

6,118  86 

838  17 


3,412  53 

31  09 

9,574  89 


Total  expenditures  for  construction 


$490,847  66 


$575  75 
"465 '68 


3,044  92 

174  53 

54  83 
6,736  64 

55  30 
48  12 

134  43 

2,414  52 


$14,116  44 


$199,720  80 

2,610  38 

64,570  91 

5,236  08 

46,708  92 

20,174  53 

131,094  83 

11,808  02 

6,174  16 

886  29 

134  43 

2,414  52 

3,412  53 

31  09 

9,986  61 


$504,964  10 


ROAD  ACQUIRED  BY  PURCHASE. 

Toledo  and  State  Line  Railroad $80,000  00 

Total  expended  for  construction  and  purchase 584,964  10 

Average  cost  per  mile  of  road  constructed  (single  main  track,  41  miles)..  14,267  41 
Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

46  miles) 12,716  61 

Proportion  of  same  for  Ohio  (5  miles) 63,583  05 


COST   OP   EQUIPMENT   OWNED   BY   COMPANY. 

1  locomotive $2,000  00 

Section  cars 65  90 

All  other  rolling  stock,  tools,  machinery,  etc 152  33 

Total  cost  of  railroad  equipment  owned  by  company 2,218  23 

Average  amount  per  mile  (of  single  main  track,  46  miles) 48  22 

Proportion  for  Ohio  (5  miles) 241  10 

Total  for  road  and  equipment 587,182  33 

Total  average  amount  per  mile  (of  single  main  track,  46  miles) 12,764  83 

Proportion  of  same  for  Ohio  (5  miles) 63,824  13 

Real  estate  not  included  in  the  foregoing  accounts 10,700  00 

Total  permanent  investment 597,882  33 

Proportion  for  Ohio  (5  miles)  64,987  20 

Average  per  mile  (of  single  main  track,  46  miles)  12,997  44 


TOLEDO,    ANN    ARBOR   AND   GRAND    TRUNK    RAILWAY.  1307 

CHARACTERISTICS,  Etc. 

LINB   IN   OPBRATION. 

Length.  lu  Ohio. 

Single  main  track — Toledo  to  Ann  Arbor 46  6 

Aggregate  of  sidings  and  other  tracks 2.5 

Total  length  laid  with  rail  computed  as  single  track 48.5  5 

Length  in  Ohio,  distributed  as  follows : 
Lucas  county,  main  track,  5. 

GAUGE,   QKADB,   CURVATURE,   RAILS,   ETC. 

Gauge 4  feet  8i  in. 

Rail — Iron — On  road 48.5  miles. 

Average  weight  per  yard 50  lbs. 

Ties — Average  number  per  mile 2,680 

Ballasted — On  whole  line 46  miles. 

In  Ohio 5     " 

With  sand  and  gravel. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — AVood — 1 ;   greatest  age,  3  years ;  length,  36  feet. 

Trestles — 3  ;■  greatest  age,  10  years ;  greatest  height,  16  feet ;  greatest  length,  1,013  ft. ; 

aggregate  length,  2,275  ft. 
Length  of  shortest  span  of  truss,  36  ft. ;  of  longest,  36  ft. ;  greatest  length  of  beams 

between  points  of  support,  if  not  trussed,  15  feet. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  8  inches ;  length  of 

ties,  10  feet. 
Number  of  track  stringers,  4, 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes ;  wood. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?    Monthly. 
Are  the  examinations  analytical,  and  are  they  made  by  a  competent  person  ? 

Yes. 

FENCING — AVERAGE   AND   AGGREGATE   COST. 

Whole  Line.      In  Ohio. 

Number  miles  fencing,  computed  as  single  line 82  9 

Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  rod,  80c.) 

Wire  (average  cost  per  rod,  68c.) 
Average  cost  of  same  per  road,  75c. 
Length  of  road  unfenced,  and  the  reason  therefor:  9  miles  in  Michigan,  now  under 

contract. 
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CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Lake  Shore  &  Michigan  Southern  R'y  at  Detroit  Junction  (Alexis). 
Canada  Southern  R'y  at  Detroit  Junction  (Alexis). 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagcaen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated 46;  in  Ohio,  5 

Miles  of  same  owned  by  railroad  company 46;        "        5 


er  and  freight 14;  in  Ohio,  2 

Number  with  telegraph  communication 8;        "        2 

Number  of  same  operated  by  railroad  company 8;        "        1 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    Yes, 
for  commercial  business. 


ROLLIN©  STOCK. 

Locomotives 6 

Express  and  baggage  cars 2 

Passenger  cars 3 

Freight  cars 29 

Above  includes  not  owned  by  company  reporting. 

Locomotives 5;  owned  by  John  B.  Alley,  Boston,  Mass. 

Express  and  baggage  cars 2;  "  " 

Passenger  cars 3;  "  " 

Freight  cars 29;  "  " 

Number  of  locomotives  equipped  with  train  brakes,  3. 

Kind  of  brake :     Westinghouse  air. 

Number  of  cars  equipped  with  train  brakes,  5. 

Kind :     Westinghouse. 

Number  of  passenger  cars  with  Miller  Platform,  3. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains  : 

Miller  platform. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     James 

Spear  &  Co.,  pat.  anti-clinker  car  heater ;  No.  6  coal  stove. 
Means  of  lighting  same :     Coach  candles. 
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SPEED   OF   TRAINS. 


Express  passenger,  average  rate,  including  stops 25  miles  per  hour. 

Mail  and  accommodation,  15  " 

Freight  trains,  15  " 


EMPLOYES. 

Superintendents 1 

Telegraph  operators 8 

Engineers 3 

Baggagemen 1 

Flagmen,  switch-tenders  and  watchmen 3 

Laborers 5 

Clerks 4 

Train  dispatchers 1 

Firemen 3 

Wipers 2 

Mechanics 5 

Conductors 2 

Brakemen 8 

Station  agents 9 

Section  men 86 

Total  number  employed  by  company  in  operating  line 85 

Proportion  for  Ohio 9 


EXPRESS   AND   TRANSPORTATION    COMPANIES. 

Express  companies  run  on  this  road  :     American  Express  Company. 

Terms  :     On  contract  at  specific  price,  per  100  lbs.,  lie,  1st  class. 

Special  freight  and  transportation  lines  :     Detroit,  Butler  &  St.  Louis  R.  R.,  between 

Toledo  and  Milan,  30  miles.     Canada  Southern  Railway,  between  Toledo  and 

Detroit  Junction,  5  miles. 
Terms  as  to  rates  (use  of  track,  machinery,  repair  of  cars),  etc.,  with  each  : 

Canada  Southern  Railway,  50c.  per  loaded  car,  5c.  per  head  for  passengers. 

Detroit,  B.  &  St.  Louis  R.  R.,  $2.00  per  loaded  car. 


•RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.       Loivest.         Average. 
Fare  charged  per  mile — 

For  distances  less  than  8  miles 3  Cti. 

Over  8  miles — First  class 3 

Excursion  2 


8  Cts. 

sets. 

2 

2i 

1 

li 
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Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton : 

Firstclass 434 

Secondclass 326 

Third  class 239 

Fourth  class 173 

Fifth  class 152 

Eate  per  ton  per  mile  on  freight  crried  less  than  30  miles : 

Firstclass 11.8 

Second  class 10. 

Third  class 9.1 

Fourthclass. 6.36 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 8.6 

Secondclass 6.5 

Third  class 4.8 

Fourth  class 3.5 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more 3.2 

Carried  less  than  ten  miles 6.2 

Pig  iron — Carried  10  miles  or  more 8.2  ...  ... 

Carried  less  than  10  miles 7.8 

Limestone — Carried  10  miles  or  more 10. 

Carried  less  than  10  miles 10. 

Iron  ore — Carried  10  miles  or  more 10. 

Carried  less  than  10  miles 10. 

Undressed  stone  or  lumber — Carried  10  miles  or  more...     11. 
Carried  less  than  10  miles..     11. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Tiain  mileage — Passenger 29,090 

Freight 28,620 

Total ; 57,710 

Oar  Mileage — Passenger  72,750 

Express  and  baggage 61,293 

Freight— loaded 142,719 

empty 85,409 

Total  362,171 

Fuelconsumed— Wood,  367  cords;  coal,  3,487  tons.    Total  cost $10,591  53 

Losses,  etc.,  paid — On  goods  and  baggage 47  60 
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TRANSPORTATION. 

Passengers — Number  carried — local 32,652 

through 8,015 

Total 40,667 

Average  number  carried  in  each  car  per  trip 33 

Average  number  of  miles  traveled  by  each 34 

Total  mileage,  or  number  carried  one  mile 1,372,678 

Average  amount  received  for  each 98c. 

Average  amount  3>er  mik  received  for  each 1.63c. 

Freight — Tons  carried — local 26,586 

through 14,982 

Total 40,568 

Average  tons  in  each  loaded  car  per  trip 10 

Average  tons  in  each  loaded  car  per  mile 10 

Total  movement,  or  tons  carried  one  mile 1,2.52,060 

Average  amount  received  for  each  ton  97.34c. 

"         amount  per  mik  received  for  each  ton 3.5c. 

"         amount  received  for  each  ton  through  freight 75.56 

"         amount  received  for  each  ton  local  freight 1.10 

Articles  transported : 

Tons.  Per  cent. 

Coal 11,556  28.49 

Stone,  lime,  sand,  etc .524  1.29 

Petroleum 151  .37 

Pig  and  bloom  iron 1,804  4.45 

Manufactured  iron 346  .85 

Lumber  and  other  forest  products 14,524  35.80 

Grain,  flour,  and  other  agricultural  products 6,321  15..58 

Live  stock 176  .43 

Animal  products 327  .81 

Manufactures,  including  agricultural  implements 1,913  4.72 

Merchandise 1,683  4.15 

Miscellaneous 1,243  3.06 

Total  tonnage  yielding  revenue 40,568  100. 

Supplies  for  Company's  use 4,062 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation — local $14,147  09 

through 8,246  73 

Total $22,393  82 

Freight  transportation— local $28,208  26 

through  11,321  10 

Total  39,529  36 
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Mail  service 1,929  74 

Express  service 1,649  68 

Other  sources 31,319  86 

Total  earnings  of  line  operated  included  in  this  report $96,822  46 

OPEEATING   EXPENSES. 

Maintenance  of  way  and  structures $15,735  60 

Maintenance  of  cars 2,806  20 

Motive  power 26,133  77 

Conducting  transportation , 16,913  42 

General  expenses : 

Taxes  in  Michigan 43  03 

Salaries 3,130  00 

Other  general  expenses  of  operating  2,578  80 


Total  operating  expenses,  being  69  per  cent,  of  earnings 67,340  82 

Net  earnings  of  46  miles  operated 29,481  64 

Rentals  paid 23,276  20 

Net  income  over  operating  expenses  and  rents  paid  6,205  44 

PAYMENTS  WITHIN  THE  YEA.E. 

PATMBNTS  OTHEK   THAN   OPERATING   EXPENSES   AND   RENTALS. 

Floating  debt  liquidated $3,891  46 

Construction  of  new  work 1,673  23 

Additional  equipment 2,218  23 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital $459,239  51 

Bonds 750,000  00 

JamesM.  Ashley, President 5,426  34 

1  Freight 67,181  36 

j  Passenger 22,803  62 

Earnings.  j-Mail 1,929  74 

I  Express 1,649  68 

J  Miscellaneou 3,258  06 

Surplus  July  1,  1880 11,311  49 

Bills  payable 44,579  80 

Due  to  railroads 2,026  43 

Ticket  balances '.  1,502  40 

Other  accounts 2,818  37 

Due  station  agents 2,659  43 

$1,376,386  23 
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ASSETS. 

Construction  account 1583,295  80 

Real  estate 10,700  00 

Right-of-way 474  00 

Telegraph  line 3,412  .53 

Bonds  delivered  to  John  B.  Alley 6.56,000  00 

Conducting  transportation 39,989  62 

Motive  power 26,133  77 

Repairs 18,541  80 

General  expenses 5,951  83 

Due  from  corporations 25,010  80 

"           station  agents 2,486  09 

"           individuals 3,577  10 

Cash 812  89 

$1,376,386  23 


State  of  Ohio,  County  of  Lucas,  ss. : 

Benjamin  F.  Jervis,  Auditor  of  the  Toledo,  Ann  Arbor  and  Grand  Trunk  Railway 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881, 
to  the  best  of  his  imowledge  and  belief. 

(Signed)  B.  F.  Jeevis. 

[seal  of  e.  r.] 

Subscribed  and  sworn  to  before  me,  this  3l8t  day  of  August,  A.  D.  1881. 

Edward  D.  Moore, 
[seal.]  Notary  Public,  Lmxis  County,  Ohio. 
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TOLEDO,  CANADA  SOUTHERN  AND  DETROIT  RAILWAY  COM- 
PANY, AND  CANADA  SOUTHERN  RAILWAY 
COMPANY  OPERATING. 


Name  of  road;  Toledo,  Canada  Southern  and  Detroit  Railway. 
B}'  whom  owned :  Canada  Southern  Railway  Company. 
By  whom  operated :  Canada  Southern  Railway  Company. 
By  what  authority :  Stock  ownership. 

Name  of  company  making  this  report :    Canada  Southern  Railway  Company. 
General  office  at  Grosse  Isle,  Michigan. 
Principal  office  in  Ohio  at  Toledo. 

Address  correspondence  relating  to  this  report  to  M.  H.  Taylor,  Auditor,  at  St. 
Thomas,  Ontario. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

1872 — February  21 — Detroit  and  State  Line  Railroad  Company  or- 
ganized under  general  law  of  Michigan. 

1872— February  23 — Junction  Railway  Company  organized  in  Ohio. 

1872 — May  29 — Consolidated  under  the  name  of  the  Toledo,  Canada 
Southern  and  Detroit  Railway  Company. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Address. 


Salary. 


James  Tillinghast 

C.  F.Cox 

C.  Vanderbilt 

M.  H.Taylor 

W.  P.Taylor 

E.  P.  Murraj 

B.  W.  Gossage 

F.  E.  Snow 

W.H.Perry 

F.  E.  Snow 


President 

Secretary 

Treasurer 

Auditor 

General  Manager  

Superintendent 

Chief  Engineer 

General  Passenger  Agent- 
General  Freight  Agent 
General  Ticket  Agent.. 


Buffalo 

New  York. 


St.  Thomas,  Ontario.. 

Buffalo,  N.Y 

Toledo,  Ohio 

St.  Thomas,  Ontario.. 
Buffalo,  N.  Y 


The  salaries  of  above  officers  are  paid  by  C.  S.  R'y  in  a  pro  rata  division. 
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Name. 

Residence. 

Name. 

Residence. 

Buffalo,  N.Y 

New  York 

Ed  A  Wickes  

Toledo,  Ohio 

W.L.Scott 

Erie,  Pa 

Edwin  D.  Worcester 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law  ;  Amount — common $2,000,000  00 

Number  of  shares — common...  20,000 

Par  value  of  each — common 100  00 

Capital  stock  authorized  by  vote  of  company — common 2,000,000  00 

Amount  subscribed — common,  1.5,476.    62  shares 1,527,662  50 

Total  paid  in  capital  stock — common,  15,476.    62  shares 1,527,662  50 

Average  amount  paid  in  per  mile  of  single  main  track  (55.87  miles) 27,701  13 

Proportion  of  same  for  Ohio  (8.60  miles) 238,229  71 

Capital  stock  issued,  and  on  what  account,  as  follows : 

On  what  account — For  original  construction,  total  number  shares,  15,476.62  ;  total 

amount  of  common,  $1,. 547,662.50. 
Stockholders,  residents  of  Ohio,  4. 

Amount  of  stock  held  by  them  June  30,  1881,  §43,750.00. 

Agent  authorized  to  transfer  stock  :  C.  F.  Cox,  Grand  Central  Depot,  New  York. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  1,953. 

FUNDED  DEBT. 

Kind  of  bond  or  obligation — First  mortgage;  date  of  issue,  August  1,  1872;  when 
due,  January  1,  1906  ;  rate  of  interest,  7  ^f,  ;  amount  of  authorized  issue,  $1,500,- 
000.00  ;  total  amount  actually  issued,  51,500,000.00. 

Average  amount  per  mile  of  single  main  track,  (55.87  miles) $26,848  04 

Proportion  of  same  for  Ohio  (8.60  miles) 230,893  14 


OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate,  includ- 
ing past-due  coupons $8.52,017  50 

All  other  debts,  current  credit  balances,  etc 428,995  13 

Total  unfunded  debt $1,281,012  63 

Cash  securities,  debit  balances,  etc.,  available  to  payment..        13,546  51 

Net  unfunded  debt $1,267,466  12 
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Average  amount  per  mile  of  single  main  track $22,685  98 

Proportion  of  same  for  Ohio 195,099  43 

Increase  since  June  30,  1880 44,657  76 

Total  net  debt  liabilities $2,767,466  12 

Average  amount  per  mile  of  single  main  track 549,534  03 

Proportion  of  same  for  Ohio v 425,992  65 

Total  of  paid  in  stock  and  debt $4,315,128  62 

Total  average  amount  per  mile $75,445  30 

Proportion  of  same  for  Ohio 648,829  58 

COST  OF  ROAD  EQUIPMENT,  ETC. 


Construction  account. 


Eight  of  way  and  land 

•Fencing 

Passenger  and  freight  stations  , 
Sidings 


Total  expenditures  for  construction... 


^^$2,993,975  11 


O,  Jo" 


$14,870  35 

122  14 

2,488  06 

24,673  37 


$42,153  92 


$3,036,129  03 


'■Built  by  contractors— no  data. 


KOAD  ACQUIEBD  BY  PURCHASE. 


No  data  as  to  original  cost. 

Total  expended  for  construction  and  purchase  $3,036,129  03 

Average  cost  per  mile  of  road  constructed(sing]e  main  track,  55.87  mi.)..  54,342  72 
Average  cost  per  mile  of  road  owned  by  Co.(singlemaintrack,55.87mi.)  54,342  72 
Proportion  of  same  for  Ohio  (8.6  miles)  467,347  39 

COST   OF   EQUIPMENT   OWNED  BY   COMPANY. 


No  equipment  owned. 

Real  estate  not  included  in  the  foregoing  accounts  $15,546  51 

Total  permanent  investment $3,049,675  54 

Proportion  for  Ohio,  8.6  miles. 

Average  per  mile  (of  single  main  track,  55.87  miles) 54,585  21 
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CHARACTERISTICS,  Etc. 

LINE  IN   OPEKATION. 

Length.      In  Ohio. 
Single  main  track,  Toledo,  Ohio  to  G.  T.  Junction,  Mich 5.5.87  mi.    8.6  mi. 

Total  single  main  track 55.87  mi.    8,6 

Aggregate  of  sidings  and  other  tracks •....     18.67  9.26 

Total  length  laid  with  rail  computed  as  single  track 74.54  17.85 

Laid  with  steel  rail 55.87  8.6 

Length  in  Ohio,  distributed  as  follows:     No  data. 

GAUGE,   GRADE,   CURVATURE,    RAILS,   ETC. 

Gauge 4  feet,  8^  in. 

Grade — Maximum,  per  mile 16  feet. 

Longest  maximum 1,800 

Aggregate  length  of  maximum 2,600 

Curvature — Shortest  radius 1,147 

Aggregate  length  of  shortest  radius.. ^ 2,020 

Aggregate  length  of  all  radii 16,950 

Aggregate  length  of  tangent 52.66  miles. 

Rail— Steel — On  road 55.87      " 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile 2,640 

Number  laid  during  the  year 12,785 

Ballasted — On  whole  line 55.87  miles. 

In  Ohio 8.60      " 

With  gravel. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  1 ;  greatest  age,  9  years ;  aggregate  length,  36  feet. 

Iron,    2;.  "  3  years;  "  125  feet.    Total,  161. 

Trestles — 6;  greatest  age,  9  years;  greatest  height,  .54  feet;  greatest  length,  4,130 feet; 
aggregate  length,  7,204  feet. 

Length  of  shortest  span  of  truss,  36  feet;  of  longest,  125  feet;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  14  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches; 
length  of  ties,  9  feet. 

Number  of  track  stringers,  7x16  inches,  packed. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Nearly  all. 

Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 

How  often  ?    Once  in  three  months. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 
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FENCING — AVERAGE   AND   AGGREGATE   COST. 

Whole  line.  In  Ohio. 

Number  miles  fencing,  computed  as  single  line 111.77  17.20 

Length  of  road  unfenced,  and  the  reason  therefor None. 

No  data — done  during  construction. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 

Chicago  and  Canada  Southern  Railroad  at  Slocum  Junction. 

Toledo  and  Ann  Arbor  Railroad  at  Alexis. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  58. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  1.     . 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated 55.87;  in  Ohio,  8.60 

Miles  of  same  owned  by  railroad  company 55.87;        "         8.60 


Passenger  and  freight 17  ;  in  Ohio 2 

Number  with  telegraph  communication 17;      "        2 

Number  of  same  operated  by  railroad  company 17;      "        2 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company?    Yes,  ex- 
cept for  railroad  business. 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 18 

Engineers 35 

Baggagemen    7 

Clerks 41 

Train  dispatchers 3 

Firemen  36 

Wipers 16 

Mechanics 119 

Conductors 21 

Brakemen 41 

Station  agents 14 

Section  men 75 

Other  employes 81 

Total  number  employed  by  company  in  operating  line 578 

Proportion  for  Ohio 74 
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EXPRESS  AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road  :     The  American  Express  Company. 
Terms  :     Take  freight  at  stations  and  pay  one  and  one  half  regular  freight  rates. 
Special  freight  and  transportation  lines :     Canada  Southern  Line,  Erie  and  North 

Shore   Despatch,   Blue  Liue,   Merchants'   Despatch    Transportation    Company 

Hoosac  Tunnel  Line. 
Terms  as  to  rates,  (use  of  track,  machinery,  repair  of  cars),  etc.,  with  each:     These 

lines  are  owned  by  the  roads  for  which  they  rnn.    The  roads  receiving  earnings 

and  bearing  proportion  of  expenses. 

AVERAGE    LIFE   OF   LOCOMOTIVES,    CARS,    RAILS,   TIES,    BRIDGES,  Etc. 

EQUIPMENT   AND   SUPERSTRUCTURE. 

Rails — Steel — Average  life  in  years 12 

Ties — Oak — Average  life  in  years 6 

Bridges — Wooden — Average  life  in  years 12 

Trestles — Average  life  in  years 12 

Fence  posts — Average  life  in  years 6 

ROLLING  STOCK. 

Terms  of  service:  The  equipment  used  on  this  road  is  furnished  by  the  Canada 
Southern  Railway  Line  of  Canada,  as  required. 

Number  of  locomotives  equipjDed  with  train  brakes,  all. 

Kind  of  brake:     Westinghouse  Air. 

Number  of  cars  equipped  with  train  brakes,  all. 

Number  of  passenger  cars  with  "Miller  Platform",  all. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in 
trains  :     Miller  Coupler  and  Platform. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Baker 
and  Smith  Heater. 

Means  of  lighting  same ;    Candles. 

SPEED   OF   TRAINS. 

Express  passenger,  average  rate,  including  stops    2.5  miles  per  hour. 

Mail  and  accommodation 20  " 

Freight  trains .■ 12  " 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Highest.  Lowest.  .Average. 

Fare  charged  per  mile — For  distances  less  than  8  miles  ...     .03  Cis.  .03  Ctg.  .03  Cts. 
For  distances  over  8  miles — 

First  class 03  .03  .03 

Second  class 02  .OP"  .0P» 
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Fare  charged  per  mile — Emigrant 01  .01 

Excursion 02  .00^"  .0V= 

Amount  charged  in  addition  to  regular  fare,  in  sleeping  or  other  cars  run  on  your 
road :     For  seat,  1.00 ;  berth,  $2 ;  section,  $3 ;  state  room,  $5. 


Rate  per  100  lbs.  per  mile,  when  freight  weighs  less  than  a  ton  : 

Highest. 

First  class 008  Cts. 

Second  class 007 

Third  class 006 

Fourth  class 005 

Fifth  class 004 

Special  class 002 

Rate  per  ton  per  mile  on  freight  carried  less  than  30  miles : 

First  class 20 

Second  class 16 

Third  class 14 

Fourth  class 12 

Fifth  class 10 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class ' 10 

Second  class 086 

Third  class 063 

Fourth  class 057 

Fifth  class 04 

Rate  per  ton  per  mile  for — 

Limestone — Carried  ten  miles  ormore 07 

Carried  less  than  ten  miles 06 


DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Ballasting — Miles  of  main  track  ballasted  with  gravel,  5 ;  in  Ohi  •,  3. 

Train  Mileage — Passenger 224,275 

Freight 218,250 

Mixed  switching 466,679 

Construction .' 21,289 

Total 930,443 

Car  mileage — Passenger 770,369 

Express  and  baggage 191,688 

Freight— loaded  and  empty 6,475,778 

Caboose 200,550 

Construction  and  other 260,407 

Total  7,898,792 


Lowest. 

Average. 

.008  Cts. 

.008  as. 

.007 

.007 

.006 

.006 

.005 

.005 

.004 

.004 

.002 

.002 

11 

15 

09 

12 

07 

10 

06 

08 

05 

07 

08 

09 

06 

07 

05 

06 

04 

05 

03 

03J 

02 

04S 

06 

06 
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Losses,  etc.,  paid — For  injuries  in  Ohio,  fatal  and  non-fatal : 

To  passengers S>20  05 

To  others 1,600  00 


Total  $1,620  05 

For  animals  killed  in  Ohio  : 

2  horses $160  00 

2  cattle 27  50 


Total  $187  50 


TRANSPORTATION. 

Passengers — Total  number  carried,  local  and  through 160,240 

Average  number  carried  in  each  car  per  trip 40 

Average  number  of  miles  traveled  by  each 32 

Total  mileage,  or  number  carried  one  mile 5,127,680 

Average  amount  received  for  each 73.60  cents. 

Average  amount  per  7?ii/€  received  for  each 2.30      " 

Freight — Tons  carried,  local,  E.  &  W.  through  Canada  and 

United  States 94,388 

Tons  carried,  through 1,805,179 


Total 1,899,.567 

Total  movement,  or  tons  carried  one  mile 63,661,147 

Average  amount  received  for  each  ton  $1,712 

Average  amount  per  mile  received  for  each  ton 00511  cents. 

Average  amount  received  for  each  ton  through  freight,  E.  &  W. 

through  Canada  and  Ujiited  States $1,685 

Average  amount  received  for  each  ton  local  freight .'....  2.229 

Articles  transported :                                                                                 Tons.  Per  cent. 

Coal 226,181  11.90 

Stone,  lime,  sand,  etc 6,851  .36 

Petroleum 2,114  .11 

Ores 18,955  .99 

Pig  and  bloom  iron 36,384  •         01.92 

Manufactured  iron 90,302  04.76 

Lumber  and  other  forest  products 152,649  08.04 

Grain,  flour,  and  other  agricultural  products   871,181  45.86 

Livestock  72,009  03.79 

Animal  products  80,904  04.27 

Manufactures,  including  agricultural  implements 88,863  04.67 

Merchandise 239,540  12.61 

Miscellaneous 13,634  00.72 

Total  tonnage  yielding  revenue 1,899,567  100 

Supplies  for  Company's  use 76,623 
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EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 


»er  transportation $162,130  50 

Freight  transportation 325,247  44 

Mail  service 10,187  40 

Express  service 5,349  68 


Total  earnings  of  line  operated  included  in  this  report $502,914  96 

OPEEATING   EXPENSES. 

Maintenance  of  way  and  structures $60,377  89 

Maintenance  of  cars 79,181  71 

Conducting  transportation 235,880  20 

General  expenses,  as  follows : 

Taxes  in  Ohio $1,833  77 

Michigan 8,681  61 

Salaries 12,910  37 

Other  general  expenses  of  operating 35,582  07 


59,007  82  , 


Total  operating  expenses,  being  86.39  per  cent,  of  earnings $434,447  62 


Net  earnings  of  55.87  miles  operated , $68,467  34 

Rentals  paid,  etc. : 

Detroit  and  Toledo,  etc .'. S18,217  03 

Engine,  carservice 37,018  14 

55,285  17 


Net  income  over  operating  expenses  and  rents  paid $13,232  17 

Percentage  of  same  to  capital  stock  and  debt,  yVj  of  1  per  cent. 

Per  centage  of  to  total  means  applied  to  construction,  etc.,  j%\  of  1  per  cent. 

Per  mile  of  earnings $9,001  52;  Proportion  for  Ohio  (8.60 miles)   $77,413  07 

operating  expenses    8,764  68 ;  "  75,376  25 

*    net  earnings 236  84;  "  2,036  82 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS  OTHER  THAN  EARNINGS. 

Increase  of  floating  debt $130,112  33 

PAYMENTS  OTHER  THAN  OPERATING  EXPENSES  AND  RENTALS. 

Construction  of  new  work $42,153  92 

Increase  of  unfunded  debt 87,958  31 

$130,112  23 
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■     CONDENSED  GENERAL  BALANCE  SHEET  JULY  1,  188L 

LIABILITIES. 

Capital  stock 51,547,662  50 

Funded  debt,  1st  mortgage  bonds  1,500,000  00 

Mortgage  bonds,  scrip 111,737  .50 

Interest  unpaid 840,280  00 

C.  S.  R'yline 428,995  13 

1,281,012  63 

$4,328,676  13 

ASSETS. 

Construction $3,036,129  03 

Real  estate 13,546  51 

Income 1,278,999  59 

$4,328,675  13 


SUMMARY  OF  ACCIDENTS. 

PERSONS  KILLED — CAUSES. 

Employes — Coupling,  or  crushed  between  cars  and  engine 1 

Others^Riding  or  driving  across  track 1 

Total  2 

PERSONS   INJURED — CAUSES. 

Others — Getting  on  or  oflF  engine  or  train  in  motion '. 1 

RECAPITULATION. 

Killed — Employes — from  causes  beyond  their  control 1 

Others — At  stations  and  highway  crossings 1 

Total  killed 2 

Injured — Others — stealing  rides 1 

Total  injured 1 
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Slate  of  New  York;  City  and  County  of  New   York,  ss. : 

I,  Charles  F.  Cox,  Secretary  of  the  Toledo,  Canada  Southern  and  Detroit  Railway 
Company,  being  duly  sworn,  depose  and  say  that  I  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having  care- 
fully examined  the  same,  declare  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company  on  the  thirtieth  day  of  June,  A.  D.,  1881,  to 
the  best  of  my  knowledge  and  belief. 

(Signed)  C.  F.  Cox, 

[seal  op  r.  r.]  Serectary. 

Subscribed  and  sworn  to  before  me,  this  2d  day  of  September  A.  D.  1881. 
[seal.]  Dwight  W.  Pardee, 

Commissioner  for  Ohio,  residinrj  in  New  York. 


TOLEDO,  DELPHOS  AND  BURLINGTON  RAILROAD   COMPANY. 


Name  of  road  :    The  Toledo,  Delphos  and  Burlingtoii  Railroad. 

By  whom  owned :     The  Toledo,  Delphos  and  Burlington  Railroad  Company. 

By  whom  operated  :     The  Toledo,  Delphos  and  Burlington  Railroad  Company. 

By  what  authority  :  Consolidated  with  Dayton  and  Southeastern  Railroad  Com- 
pany. 

Name  of  company  making  this  report:  The  Toledo,  Delphos  and  Burlington 
Railroad  Company. 

General  office  at  Toledo,  Ohio. 

Principal  office  in  Ohio  at  Toledo,  Ohio. 

Address  correspondence  relating  to  this  report  to  Herbert  Steward,  Secretary, 
at  74  Broadway,  New  York  City. 


HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

On  the  4th  of  March,  1881,  the  directors  of  the  old  Toledo,  Delphos 
and  Burlington  Railroad  Compan_y  entered  into  a  contract  of  consolida- 
tion with  tire  Dayton  and  Southeastern  Railroad  Company,  which  con- 
tract was  ratified  by  the  stockholders  of  the  former  company  March  17, 
1881,  and  by  the  stockholders  of  the  latter  company  March  15,  1881. 

The  new  organization  was  completed  by  the  election  of  directors 
and  other  officers  April  12,  1881. 

By  the  terms  of  the  consolidation  the  new  company  retains  the 
name  of  the  Toledo,  Delphos  and  Burlington  Railroad  Company,  with  a 
capital  of  $7,000,000. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

74  Broadway,  N.  Y 

Toledo,  Ohio 

J  W.  McElvaine 

R  G  Butler 

General  Passenger  Agent- 
General  Freight  Agent 

General  Ticket  Agent 

f 

|-  Executive  Committee ..  ■] 

1                                             1 

J                                             I 

T.  W.  Lippincott 

C  S  Brice 

Geo  W.  Ballou  

"W  H  Sloan 

Toledo,  Ohio  

TOLEDO,    DELPHOS    AND    BURLINGTON    RAILROAD. 
DIRECTORS. 
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Name. 

Residence. 

Name. 

Residence. 

Geo  T  Riley 

Geo.  W.  Kneisley 

Milton  Taylor 

Dayton,  0. 
Toledo  0. 

Wm.  A.  Haskel 

II 

Geo  Wm    Ballou  

New  York 

a 

Wm.  H.Sloan 

.i 

New  York 

CAPITAL  STOCK. 

CAPITAL  STOCK   ADTHOKIZED   BY   LAW. 

Amount— common $7,000,000  00 

Number  of  shares — common 140,000 

Par  value  of  each — common $50  00 

Increase  since  June  30,  1880— common 3,000,000  00 

CAPITAL  STOCK   AUTHORIZED   BY   VOTE   OF   COMPANY. 

Amount— common $7,000,000  00 

Amount  subscribed — common 6,839,9.50  00 

Total  paid  in  capital  stock — common 4,35.5,350  00 

Stockholders,  residents  of  Ohio,  1,349. 

Amount  of  stock  held  by  them  June  30,  1881,  $423,750. 

Agents  authorized  to  transfer  stock ;     The  company  transfers  its  stock  at  its  office, 

74  Broadway,  New  York. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  112,237. 


FUNDED  DEBT. 


1.  Kind  of  bond  or 
obligations. 

2,  If  and  how 
secured. 

3.  Date  of 
issue. 

4.  When 
due. 

5.  Rate 

of 
interest. 

6.  Amount  of 

authorized 

issue. 

7.    Amount 
actually 
issued. 

Main  line 

Dayton  Div 

SoutheasternDiv 
Cincinnati  Div.. 
Tol.  Term.  Trust 

Main  line 

Dayton  Div..  -   . 
SoutheasternDiv 
Cincinnati  Div  .. 

Jan.,  1880 
Julv,  1880 
May,  1881 

July,  1880 
Jan.,  1880 
July,  1880 
May,  1881 

Jan.,  1910 
Apr.,  1910 
Apr.,  1921 

July,  1910 

Jan.,  1910 

Apr.,  1910 

1921 

1921 

6 
6 
6 
6 
0 
6 
6 
6 
6 

81,250,000  00 

1.000,000  00 

2,2SQ,000  00 

250,000  00 

250,000  00 

l,2.i0,000  00 

1,000,000  00 

2,2.50.000  00 

250,000  00 

81,250,000  00 
1,000,000  00 

100,000  00 
1,250,000  00 
1,000,000  00 

COST  OF  RmAD  EQUIPMENT,  Etc 
No  details  can  be  given,  as  the  road  has  been  acquired  by  consolidation  by  con- 
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CHARACTERISTICS,  ETC. 


PROPOSED   LINES. 

From  Toledo  via  Delphos  to  Kokomo 181     miles. 

From  Delphos  via  Dayton  to  Wellston  and  Ironton 267.19     " 

From  Shakertown  to  Utica 17         " 

Total 465.19  mi. 

Length  graded,  not  laid  with  rail 38.64  mi. 

Proposed  gauge,  36  inches. 


LINE   IN    OPERATION. 

Length.  In  Ohio. 

Single  main  track— Toledo  to  Kokomo,  Ind 181.   miles  100.   miles. 

Delphos  to  Dayton 94.9    "  94.9     " 

Mercer  to  Shane's  Crossing 4.      "  4.      " 

Dayton  to  Wellston ; 11.5.5    "  115.5    " 

Total  single  main  track 395.4    "  314.4    " 

Aggregate  of  sidings  and  other  tracks 22.2    "  16.2    " 

Total  length  laid  with  rail  computed  as  single  track 417.6    "  330.6    " 

Laid  with  steel  rail 7.      "  7.      " 

Length  in  Ohio  distributed  as  follows : 


County. 


Lucas 

Wood 

Henry 

Putnam 

Allen 

Mercer 

Van  Wert 

Darke  

Montgomery . 
Miami . 

Greene 

Fayette 

Ross 

Vinton 

Jackson 


Totals.. 


Main  track. 


25.70 
.75 
26.82 
23.30 
14.20 
30.21 
28.20 

9.18 
23.50 
21.43 
26.46 
22.89 
38.83 

4.30 
14.63 


310.40 


Branches. 


Sidings,  etc. 


2.23 

.44 

.89 

1.09 

1.47 

.52 

1.01 

.20 

1.46 

.35 

1.01 

1.07 

1.67 

.12 

2.70 


16.23 


Total. 


27.93 
1.19 
27.71 
24.39 
15.67 
34.93 
39.21 
9.38 
24.96 
2178 
27.47 
23.96 
40.50 
4.42 
17.32 

330.63 


GAUGE,   GRADE,   CURVATURE,   BAILS,   ETC. 


Gauge 

Grade — Maximum,  per  mile 

Longest  maximum 

Aggregate  length  of  maximum  , 


3  feet. 
3,090    " 
1,000    " 
1,000    « 
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Curvature— Shortest  radius 300  feet. 

Aggregate  length  of  shortest  radius 350    " 

Aggregate  length  of  tangent 385  miles. 

Rail— Iron— On  road 307.4    " 

Average  weight  per  yard 35  lbs. 

Steel— On  road  Tmiles. 

Average  weight  per  yard 40  lbs. 

Ties — Average  number  per  mile 2,800 

Number  laid  during  the  year About  .5,000 

Ballasted — On  whole  line 228  miles. 

InOhio : 210     " 

With  gravel,  stone  and  sand. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  16;  greatest  age,  4  years;  aggregate  length 3,293  feet. 

Combination,!;  aggregate  length 100    " 

Total 8,393    " 

Trestles — ...  ;  greatest  age,  4  years;  greatest  height,  30  feet;  greatest  length,  1,908; 
aggregate  length,  14,811  feet. 

Length  of  shortest  span  of  truss,  40  feet;   of  longest,  160  feet ;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  18  feet. 

Greatest  space  between  cross  ties  upon    bridges  and   trestles,  8  inches ; 
length  of  ties,  6  to  8  feet. 

Number  of  track  stringers,  2  and  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Nearly. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How  often  ?    Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 


Some  fencing  has  been  done  by  the  company,  and  arrangements  are  being  made 
for  more. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
C,  C,  C.  &  I.  at  Versailles. 
C,  C.  &  I.  C.  at  Covington. 

"  "      at  Dayton. 

P.,  C.  &  St.  L.  at  Xenia  and  Dayton. 
Home  Avenue  R.  R  at  Dayton. 
C,  H.  &  D.  at  Dayton. 

84  R.R.C. 
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C.  &  M.  Valley  E.  R.  at  Washington  C.  H. 

Ohio  Southern  at  " 

"  Coalton. 

Marietta  &  Cincinnati  at  Mussellman's. 

Scioto  Valley  E.  R.  at  Chillicothe. 

Canada  Southern  E.  E.  at  Toledo. 

Baltimore  &  Ohio  R.  R.  at  Holgate. 

P.,  Ft.  W.  &  C.  E'y  at  Delphos. 

Lake  Erie  &  Western  E'y  at  Celina. 

P.,  C.  &  iSt.  L.  E'y  at  Stillwater  Junction. 

Cin.,  Van  Wert  &  Indianapolis  E.  E.  at  Enterprise. 
What  railroads  cross  your  road  either  over  or-  under  your  grade  in  this  State,  and 

where  ? 

Wabash,  St.  Louis  &  Pacific  R   R.  at  Toledo. 
L.  S.  &  M.  S.  E.  E.  at  Toledo. 
P.,  C.  &  St.  L.  E'y  between  Dayton  and  Xenia. 
Number  of  crossings  of  highways  at  grade  in  this  State  without  protection.    A  good 

many. 
Number  at  which  there  are  gates  or  flagmen.     Nearly  all  in  cities. 
Number  of  crossings  of  highways  over  railroad.     About  6. 

"  "  "  under  railroad,  1. 

Number  of  highway  bridges  18  feet  above  track,  1. 
Number  of  highway  bridges  less  than  18  feet  above  track.    None. 
Do  all  trains  stop  at  E.  E.  crossings  as  required  by  law  ?     Yes. 
Are  flagmen  siationed  at  each  ?    At  most. 

STATIONS  AND  TELEGEAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated,  469 — in  Ohio 388 

STATIONS. 

Passenger  and  freight 88;  in  Ohio,        67 

Number  with  telegraph  communication 46;         "  35 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    No. 

EOLLING  STOCK. 


Locomotives 34 

Express  and  baggage  cars 8 

Passenger  cars lo 

Freight  cars 1,063 

Other  cars 6 

Freight  car  trucks 260  ; 

Above  includes  not  owned  by  company  reporting. 


average  weight,  lbs 51,170 

22,000 

25,000 

10,670 

23,000 
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Locomotives 27;  owned  by  Boston  Car  Trust. 

Express  and  baggage  cars 4;  "  " 

Passenger  cars  r 11;  "  " 

Freight  cars 759;'        "  Clark,  Post  &  Martin. 

Other  cars 6 ;  ■'  " 

Freight  car  trucks 200;  "  " 

Number  of  'locomotives  equipped  with  train  brakes,  6. 

Kind  of  brake  :  Westinghouse  automatic. 

Number  of  cars  equipped  with  train  brakes,  19. 

Kind  :  AVestinghouse  automatic. 

Number  of  passenger  cars  witli  jNIiller  Platform,  19. 

Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 
Miller  Platform  and  couplers. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

State  methods  of  heating  cars  used  for  the  transportation  of  passengers :  Heated 
with  Spear  Stoves,  using  anthracite  or  bituminous  coal. 

Means  of  lighting  same;  Lighted  with  most  approved  makes  of  lamps,  using  min- 
eral sperm  oil. 


SPEED   OF   TRAIXS. 

Express  passenger,  average  rate,  including  stops 18  miles  per  hour. 

Mail  and  accommodation,  "  18  " 

Freight  trains,  "  6  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 10 

Engineers 27 


Flagmen,  switch-tenders  and  watchmen 13 

Laborers 180 

Clerks  23 

Train  dispatchers 3 

Firemen  27 

Wipers 15 

Mechanics  90 

Conductors 22 

Brakemen 53 

Station  agents 82 

Section  men 682 

Other  employes 15 

Total  number  employed  by  company  in  operating  line 1,250 

Proportion  for  Ohio 1,000 
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EXPRESS   AND   TRANSPOETATION   COMPANIES. 

Express  companies  run  on  this  road :     American  express,  Toledo  to  Dayton  and 
Dayton  to  Kokomo,  Indiana.    United  States  express,  same. 

Terms  :     Each  pay  $2.5  per  day. 
Locomotives,  cars,  rails,  ties,  bridges,  etc.,  new. 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 


Fare  charged  per  mile —  Highest.       Lowest.      Average. 

For  distances  less  than  8  miles ^. 06  Cte.        .03  Os.      .04i  Cte. 

For  distances  over  8  miles — First  class 03  .03  .03 

FREIGHT. 

Rate  per  100  lbs.  per  mile  when  freight  weighs  less  than  a  ton  : 


First  class 

Second  class 

Third  class 

Fourth  class 

Fifth  class 

Special  class 

Rate  per  ton  per  mile  for — 

Coal — Carried  ten  miles  or  more  

Carried  less  than  ten  miles 

Pig  iron — Carried  ten  miles  or  more 

Carried  less  than  ten  miles  

Limestone — Carried  ten  miles  or  more 

Carried  less  than  ten  miles 

Iron  ore — Carried  ten  miles  or  more 

Carried  less  than  ten  miles 

Undressed  stone  or  lumber— Carried  ten  miles  or  more.. 
Carried  less  than  ten  miles 


Highest. 

Lowest. 

.04  «S. 

.023  Os 

.032 

.019 

.024 

.016 

.02 

,012 

.015 

.007 

.016 

.006 

154  Cli. 

.07     Cfe 

166 

.058 

19 

.10 

32 

.10 

154 

.07 

166 

.058 

.19 

.10 

32 

.10 

.154 

.07 

.166 

.058 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30. 
Bridges  built  in  Ohio,  as  follows : 


Toledo 

South  Toledo. 
Grand  Rapids 


Construction. 

Material. 

Length. 

Wood 

440  feet. 

M.  and  E.  canal  ... 
Maumee  canal 

118    " 

II 

900    " 

The  above  are  all  Howe  trusses. 
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Trestles  built  in  Ohio — Lengtb  filled  and  converted  into  embankment,  200  feet. 
Fencing  in  Ohio — Miles  of  single  fence  built:     Very  little. 

Grading — Miles  of  main  track  graded  :  Mercer  to  Versailles  and  Indiana,  73  ;  in  O.,  33 
Ballasting — Miles  of  main  track  ballasted,  with  sand,34, stone,  2,  gravel, 

30 71;      "      ti6 

Rail  laid — Steel,  40  lbs.  per  yard — miles  of  track 7;      "        7 

New  iron,  35  and  40  lbs.  per  yard — miles  of  track 67 ; 

Train  mileage — Passenger 167,129 

Freight 111,990 


Total 279,119 

Mixed — Included  above.  Construction — Not  kept. 

Car  mileage — Passenger 263,398 

Express  and  baggage 181,881 

Freight— loaded 828,052 

empty 425,629 

Total 1,648,860 

Caboose,  construction  and  other — No  record. 

Fuel  consumed — Wood,  2,216  cords ;  coal,  5,055^  tons;  total  cost $17,384  29 

Losses,  etc.,  paid — On  goods  and  baggage 266  55 

For  injuries  in  Ohio,  fatal  and  non-fatal 151  16 

For  animals  killed  in  Ohio 77  50 

TRANSPORTATION. 

Passengers — Total  number  carried 118,337 

Average  number  of  miles  traveled  by  each 21 

Total  mileage,  or  number  carried  one  mile 2,467,718 

Average  amount  received  for  each 57  cents. 

Average  amount  pCT- jniZe  received  for  each  2.75     '" 

Freight — Total  tons  carried 149,443 

Total  movement,  or  tons  carried  one  mile 4,765,718 

Average  amount  received  for  each  ton 87  c. 

Average  amount  per  mik  received  for  each  ton 2.73  c. 

Average  cost  per  ton  freight  per  mile 3.1 

Articles  transported  : 

Tons.  Per  cent. 

Coal 11,249  7.5 

Stone,  lime,  sand,  etc 9,271  6.2 

Petroleum  40  

Manufactured  iron 3,701  2.5 

Lumber  and  other  forest  products 80,352  53.8 

Grain,  flour,  and  other  agricultural  products 24,065  16.1 

Live  stock 1,409  1.0 

Animal  products 683  .5 

Manufactures,  including  agricultural  implements 1,098  .7 

Merchandise 9,891  6.6 

Miscellaneous 7,594  5.1 

Total  tonnage  yielding  revenue 149,443  100 
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SUMMARY  OF  ACCIDENTS. 

PERSONS    KILLED — OAUSES. 

Others — Lying,  walking,  falling,  or  being  on  track 2 

Total 2 

PERSONS  INJURED — CAUSES. 

Employes — Coupling,  or  caught  between  cars  and  engine 2 

Falling  or  thrown  from  engine  or  train 3 

Lying,  walking,  falling,  or  being  on  traclj  1 

Engine  or  train  leaving  or  thrown  from  track 2 

Others— Driving  or  riding  across  track 1 

Total : 9 

RECAPITULATION. 

Killed— Others — trespassing,  on  track,  etc 2 

Total  killed 2 

Injured — Employes— misconduct  or  want  of  caution  8 

Others — at  stations  and  highway  crossings - 1 

Total  injured 9 

TRAIN  ACCIDENTS— ENTIRE  LINE. 


Date. 


Place. 


Buckeye 

Holgate 

Buckeye 

N'rSpencerville. 

Near   Marion 

"        Celina 


Bluffton.... 
N.  Bavaria. 
Bluffton.... 


Holgrtte 

Toledo  

Prtsque  Isle... 
Enterprise 

Delphos* 

Grand  Rapids 

L.  Centre 

Mercer 

Presque  Isle.. 

Decatur :..., 

Imbrv  Siding.. 

Bluft'ion 

Holgai'^  

Curry  ville 

Warren 

Delphos 

GreltoD  

Boehnier 

Waterville 

Montana 

Citv  Park , 

S.  Toledo 

Presque  Isle- 
Mercer  

Mendoa 

Bluffton 

Delphos 

Marion 


Cause  of  accident. 


Freight.... 

Wild 

Freight.... 

Passenger. 


Freight .. 
Passeugc; 

Wild 

Freight.. 
Gravel  tr'u 
P:'ssenger, 
Freight.... 
Passenger, 


Freight.... 
Passenger. 


Passenge: 
Sand  train 


Car  jumped  track 

Road  spread— car  off.. 
Cylinder  tiead  blew  out  of 

engine 

Bad  track— car  off. 

Railing  car  onto  siding 
Broken  pedestal  bolt  on 

engine 

Tank  truck  jumped  track 

Bad  switcli 

Tnick  ..iisiriicir.l 

Backt-a  mil.  i.y  train  oi 

Cow  nil  sirct-'t  crossing. 
Broken  box  on  car  truck 
Axle  broke  under  tank  .. 

Track  spread 

Bad  curve 

Engine  jumped  track 

Unknown  

C'ir  loaded  top  heavy 

Tank  truck  jumped  track 

Bad   track 

Engine  jumped  track 

Bad   track 

Car  overloaded 

Car  jnmp_d  track 

Bad   track 

Defect  in  switch 

Broken  axle  box 

Bad  curve 

Run  over  stock 

Overloaded  car , 

Unknown  

Heavy  loaded  car 

Low  joint 

Misplaced  switch 

Bide  rod  on  engine  broke 


Effect  of  accident. 


Ditched  2  cars  of  stores. 
Broke  2  springs,  one  car. 
Ditched  2  cara  badly. 
No  damage. 


3  journal  boxes  broken. 
Track,  +"raiDe  a.nd  engine  broken. 
1  shoe  and  1  boltbroken. 

Baggage  car  ditched. 
Engine  and  3  cars  ditched. 
Coach  step  broken 
Side  01  baggage  car  mashed. 

1  pair  trucks  broken. 
Axle  broken. 

1  cardilnbed. 

2  cars  off. 

3  cars  wTecked. 
1  car  oft. 
Broken  truck. 

tank  truck. 

No  damage. 

Track  eastn^g  broke. 

Brake  beam 

3  cars  ditched. 

Brake  beam  broken. 

Feed  pipe  on  engine  broken. 

Truck  box  broken. 

Broken,  pedestal  jaw. 

7  cars  ditched. 

Centre  bearing  broke. 

Engine  col.  broken. 

1  car  wrecked. 

1  car  off. 

2  cars  off. 
Broken  side  rod. 
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SUMMAEY  OF  TRAIN  ACCIDENTS. 

Number : 

Accidents  causing  derailment  of  trains 18 

Accidents  not  resulting  in  derailment  of  train 18 

Collisions — crossing 1 

Total  accidents 37 

Causes  of  accidents  effecting  derailment  of  trains : 

Cattle  on  track 1 

Loose  switch 1 

Misplaced  switch 1 

Spreading  of  rails 2 

Unexplained 5 

Other  causes 8 

Total 18 

Causes  of  collisions : 

Signals — failure  to  use,  or  absence  of ; 1 

Causes  of  accidents  not  resulting  in  derailment  of  trains  : 

Accidental  obstruction 1 

Broken  connecting  rod  1 

Eroken  axle 1 

Cylinder  head  burst  or  blown  out 1 

Other  causes 14 

Total 18 

Total  derailments , 18 

Total  collisions 1 

Total  accidents ..•■  37 


State  of  Ohio,  County  of  Lucas,  ss. : 

Jno.  M.  Corse,  President  of  the  Toledo,  Delphos  and  Burlington  Ilaih-oad  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Jno.  M.  Corse, 

[seal  op  k.  r.]  President. 

Subscribed  and  sworn  to  before  me,  this  21st  day  of  December,  A.  D.  1881. 
[seal.]  Clement  Carpenter, 

Notary  Public,  Lucas  county,  0. 


VALLEY  RAILWAY  COMPANY. 


Name  of  road  :     Valley  Railway. 
By  whom  owned :     Valley  Railway  Company. 
By  whom  operated  :     Valley  Railway  Company. 
Name  of  company  making  this  report :     Valley  Railway  Company. 
General  office  at  122  Water  street,  Cleveland,  O. 
Principal  office  in  Ohio  at  122  Water  street,  Cleveland,  O. 

Address  correspondence  relating  to  this  report  to  Wm.  B.  Porter,  Secretary  and 
Auditor,  at  122  Water  street,  Cleveland,  O. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

J  H  Wade  

S.  T.  Everett 

W   B  Porter         

II 

S  T  Everett 

4! 

Wm.  B.  Porter  

11 

(  General  Superintendent., 
■j  General  Passenger  Agent 
(.  General  Freight  Agent... 

II 

II 

II 

Jas.  E.  Turk 

II 

J.  H.  Wade  

1 
-  Executive  Committee.,  -j 

J                                             I 

S.  T.  Everett 

H.  B.  Payne 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

J.  H.  Wade 

Cleveland  

1 

S.  T.  Everett 

D  L  King   ..  . 

H.  B.  Payne 

John  Tod  

A.  M.  Flaglar 

L.  M.  Coe 

CAPITAL  STOCK. 

CAPITAL  STOCK    ADTHOKIZED    BY   LAW. 

Amount— common $6,500,000  00 

Number  of  shares — common 130,000  00 

Par  value  of  each — common $50  00 
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CAPITAL   STOCK   AUTHORIZED   BY    VOTE   OF   COMPANY. 

Amount  subscribed — common,  including  conditional $921,400  00 

Total  paid  in  capital  stock — common  % 761,036  27 

Increase  since  June  30,  1880 — common 4,678  34 

Average  amount  paid  in  per  mile  of  single  main  track  (58.7  miles) 12,964  84 

Proportion  of  same  for  Ohio,  all. 


CAPITAL   STOCK    ISSUED,    AND   ON   WHAT   ACCOUNT,    AS   FOLLOWS: 

For  subscriptions  paid   in  cash — Number  shares,    14,517;    amount  of  common, 
$725,850.00. 

Stockholders,  residents  of  Ohio,  904. 

Amount  of  stock  held  by  them  June  30,  1881,  $705,640.00. 

Agents  authorized  to  transfer  stock:     Wm.  B.  Porter,  Secretary,  Cleveland, .0. 

Number  of  shares  transferred  within  the  year  at  such  agencies,  832. 


FUNDED  DEBT. 


1.  Kind  of 
bond  or  obli- 
gations. 

2.  If  and  how 
secured. 

3.  Date  of 
Issue. 

4.  When  due. 

P 

6.  Amount  of 

authorized 

issue. 

7.  Amount 
actually  issued. 

Isf  mortKaKe,  gold 

Jane  15, 1879 

June  15, 1906 

7 

$1,600,000  00 

51,600,000  00 
164,881  50 

Accrued  interest  ou 

Total 

$1  764,881  50 

Average  amount  per  mile  of  single  main  track  (58.7  miles) $30,066  13 

Proportion  of  same  for  Ohio,  all. 

Increase  since  June  30,  1880 155,206  50 


OTHER   INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $54,675  57 

All  other  debts,  current  credit  balances,  etc 43,042  28 

Total  unfunded  debt..., 97,717  85 

Cash  securities,  debit  balances,  etc.,  available  to  payment..       32,794  63 

Net  unfunded  debt '. 

Average  amount  per  mile  of  single  main  track $3,071  20 

Increase  since  June  30,  1880 152,944  24 

Total  net  debt  liabilities 1, 

Average  amount  per  mile  of  single  main  track 31,172  14 

Total  of  paid  in  stock  and  debt 2, 

Total  average  amount  per  mile $44,136  98 

Proportion  of  same  for  Ohio All. 


$64,923  22 

829,804  72 
590,840  99 


VALLEY    RAILWAY. 
COST  OF  ROAD  EQUIPMENT,  Etc. 
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Construction  account. 


Expenditures 

prior  to  July 

1st,  1880. 


Expenditures 
for  tlie  year 
ending  June 
30th,  1881. 


Total  expendi- 
tures to  July 
1st,  1881. 


Eight  of  way 

Civil  engineering 

Grading  and  masonry 

Bridges 

Timber  and  ties 

Track  laying 

Iron  rails,  chairs  and  spikes 

Fencing 

Passenger  and  freight  stations 

Engine  and  car  houses 

Machine  shops,  machinery  and  fixtures 

Other  buildings  and  fixtures 

Telegraph 

Steel  rails 

Interest  and  discount 

Contingent  expenses 

Total  expenditures  for  construction.. 


1405,528  75 

68,083  74 

704,781  97 

79,454  11 

99,608  94 

16,480  98 

214,069  42 

3,419  27 

15,882  43 

3,671  74 

324  17 

19,128  01 

2,062  41 

75,200  68 

478,455  42 

119,624  23 


$3,145  52 
3,176  80 

37,145  76 
4,562  67 
5,356  14 
3,929  81 

33,788  82 
6,295  40 
7,247  78 
8,575  45 

16,350  71 

18,799  30 
296  44 


12,932  99 
7,232  57 


$408,674  27 
71,260  54 

741,927  78 
84,016  78 

104,965  08 
20,410  79 

247,858  24 
9,714  67 
23,130  21 
12,247  19 
16,674  88 
37,927  31 
2,858  85 
75,200  68 

491,388  41 

126,856  80 


!,306,776  27 


$168,836  16 


5,474,612  43 


Total  expended  for  construction  and  purchase $2,474,612  43 

Average  cost  per  mile  of  road  owned  by  company  (single  main  track, 

58.7  miles) 42,156  94 

COST   OF   EQUIPMENT   OWNED   BY    COMPANY. 

Locomotives,  7  $48,885  02 

First-class  passenger  cars,  5 17,417  28 

Box  freight  cars  and  platform  cars,  1.50 68,793  41 

Baggage  cars,  2 2,000  00 

Total  cost  of  railroad  equipment  owned  by  company  $137,095  71 

Average  amount  per  mile  (of  single  main  track,  58.7  miles)...  $2,335  53 

Total  for  road  and  equipment 2,611,708  14 

Total  av^age  amount  per  mile  (of  single  main  track,  58.7  mi.)  $44,492  47 

Total  permanent  investment 2,611,708  14 

Average  per  mile  (of  single  main  track,  58.7  miles) $44,492  47 


CHARACTERISTICS,  Etc. 

PKOPOSED   LINE. 

From  Canton  via  Mineral  Point  to  One  Leg  Creek,  17  miles. 
Proposed  gauge,  4  feet,  8|  inches. 
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LINE   IN   OPERATION. 

Length. 

Single  main  track,  Cleveland  to  Canton  58.7 

Aggregate  of  sidings  and  other  tracks 10.81 

Total  length  laid  with  rail  computed  as  single  track 71.51 

Laid  with  steel  rail 17. 

Length  in  Ohio,  distributed  as  follows : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

19.02 
31.04 

8.64 

5.59 
5.29 
1.93 

24.61 

36.33 

Stark 

10.57 

Totals 

58.7 
17. 

12.81 

71.51 

Steel  rail 

GAUGE,   GKADE,   CUKVATURE,   KAILS,   ETC. 

Gauge  4  ft.  8f  in. 

Grade — Maximum,  per  mile  40  feet. 

Longest  maximum 8  miles. 

Aggregate  length  of  maximum 8      " 

Curvature — Shortest  radius 1,042  feet. 

Aggregate  length  of  shortest  radius 500    " 

Aggregate  length  of  all  radii 25.3    " 

Aggregate  length  of  tangent 33.4  miles. 

Kail — Iron — On  road 54.51  miles. 

Average  weight  per  yard  56  lbs. 

Steel — On  road 17  miles. 

Average  weight  per  yard 56  lbs. 

Ties — Average  number  per  mile 2,600 

Number  laid  during  the  year 4,000 

Ballasted — On  whole  line 58.7     miles 

In  Ohio,  with  gravel 58.7        " 


BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  20 ;  greatest  age,  6  years ;  aggregate  length,  1,100  feet. 
Iron,      1 ;  greatest  age,  3  years ;  aggregate  length,  170  feet. 
Combination,  19;  ®534  feet. 
Stone  arch,  3 ;  --240  feet.    Total,  2,044  feet. 
Trestles — 5 ;  greatest  age,  6  years ;  greatest  height,  45  feet ;  greatest  length,  1,072 ; 
aggregate  length,  2,423. 
Length  of  shortest  span  of  truss,  16  feet ;  of  longest,  100 ;  greatest  length 
of  beams  between  points  of  support,  if  not  trussed,  16  ft. 
»  See  report  of  1880. 
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Greatest  space  between  cross  ties  upon  bridges  and  trestles,  12  inches ; 
length  of  ties,  8  to  10  ft. 

Number  of  track-stringers,  4. 

Are  all  bridges  and  trestles  provided  witli  guard  rails?    Yes,  except  4. 

Do  all  bridges  and  trestles  receive  stated  examinations  ?    Yes. 

How   often  ?     Monthly. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?     Yes. 
Tunnels — Brick,  one  at  East  Akron. 

FENCIXC AVERAGE   AND   AGGREGATE   COST. 

Number  miles  fencing,  computed  as  single  line,  whole  line,  29  miles. 
Kind  of  fencing,  as  follows  : 

Post  and  board  (average  cost  per  rod,  S1.25),  1  mile. 

Wire  (average  cost  per  rod,  70  cents),  28  miles. 
Average  cost  of  fencing,  $9,714.(57. 
Average  cost  of  same  per  rod,  72  cents. 
Length  of  road  unfenced,  and  the  reason  therefor,  44. 
Fencing  is  being  done  as  rapidly  as  possible. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality? 

Pittsburgh,  Ft.  Wayne  and  Chicago  Railroad  at  Canton. 

What  railroads  cross  your  road  either  over  or  under  your  grade  in  this  State,  and 

where  ? 
Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Railroad  at  Cleveland. 
New  York,  Pennsylvania  and  Ohio  Railroad  at  Cleveland  and  Akron. 
Cleveland,  Mt.  Vernon  and  Columbus  Railroad  at  Akron. 
Number  of  crossings  of  highways  under  railroad,  3. 

Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    They  dp  at  grade  crossings. 
Are  flagmen  stationed  at  each?    There  are. 

STATIONS  AND  TELEGRAPH. 

TELEGRAPH    LINE. 

Miles  on  line  of  road  operated — in  Ohio 59 

Miles  of  same  owned  by  Valley  Railway  and- Western  Union  jointly — in  Ohio 59 


Passenger  and  freight 21 — 17  passenger,  4  freight. 

Number  with  telegraph  communication 17 — 16  "  2        " 

Number  of  same  operated  by  railroad  company,  all. 

Is  pay  received  for  messages  sent  over  line  owned  by  railroad  company  ?    No. 
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ROLLING  STOCK. 

Locomotives 12;  average  weight,  lbs 93,600 

Express  and  baggage  cars 2 

Passenger  cars 16 

Freight  cars 306 

Above  includes  not  owned  by  company  reporting. 
Locomotives,    5,  owned  by  W.  S.  Jones,  with  whom  we  contract  for  purchase  of  same. 
Pass'ger  cars,  10,  "  "  "  "  "  " 

Freight  cars,  156,  "  "  .    "  "  "  " 

Number  of  locomotives  equipped  with  train  brakes,  4. 
Kind  of  brake  :     Westinghouse  Automatic. 
Number  of  cars  equipped  with  train  brakes,  17. 
Kind:     Westinghouse  Automatic. 
Number  of  passenger  cars  witli  "Miller  Platform",  15. 
Method  of  bridging  between  passenger  cars,  when  two  or  more  are  run  in  trains : 

No  bridges. 
Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    They  are. 
State  methods  of  heating  cars  used  for  transportation  of  passengers:     Wlnslow's 

Safety  Car  Stove. 
Means  of  lighting  same :     300°  oil  and  candles. 

SPEED    OF    TEAINS. 

Express  passenger,  average  rate,  including  stops \„.      ■■.      „„_  v,„,,- 

Mail  and  accommodation r*  "^"®®  per  nour. 

Freight  trains 10  " 

EMPLOYES. 

Superintendents 1 

Telegraph  operators 7 

Engineers 10 

Baggagemen 5 

Flagmen,  switch-tenders  and  watchmen  5 

Laborers 12 

Clerks 12 

Ti-ain  dispatchers .' 1 

Firemen 11 

Wipers 6 

Mechanics  26 

Conductors 8 

Brakemen 18 

Station  agents  and  operators 16 

Section  men 72 

Other  employes 15 

Total  number  employed  by  company  in  operating  line 225 
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EXPRESS   AND   TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     Union  Express. 
Terms :     Forty  per  cent,  of  receipts. 

RATES  OF  TRANSPORTATION. 

PASSENGERS. 

Fare  cliarged  per  mile —  Highest.  Lowest.  Average. 

For  distances  less  than  8  miles 5  Cte.        3  Cls.  3     Cts. 

For  distances  over  8  miles — Istclass 3              2.6  2| 

Excursion 2               1  li 


FREIGHT. 

Rate  per  100  lbs.  per  mile  when  freight  weighs  less  than  a  ton  : 

Highest. 

First  class 3|  Cts. 

Second  class 3| 

Third  class 3i 

Fourth  class 2i 

Fifth  class 2i 

Special  class 2 

Bate  per  ton  per  mile  on  freight  carried  less  than  30  miles  : 

First  class 15 

Second  class 14 

Third  class  12 

Fourth  class 12 

Fifth  class 10 

Special  class 10 

Rate  per  ton  per  mile  on  freight  carried  more  than  30  miles : 

First  class 5 

Second  class 5 

Third  class 5 

Fourth  class 5 

Fifth  class 5 

Special  class 4 

Bate  per  ton  per  mile  for — 

Coal — Carried  10  miles  or  more 4 

Carried  less  than  10  miles 7 

Pig  iron — Carried  10  miles  or  more 5 

Carried  less  than  10  miles 10 

Limestone — Carried  ten  miles  or  more 5 

Carried  less  than  ten  miles 10 

Iron  Ore — Carried  ten  miles  or  more 5 

Carried  less  than  10  miles 10 

Undressed  stone  or  lumber — Carried  10  miles  or  more...  4 

Carried  less  than  1 0  miles..  7 


Lowest. 

Average. 

1  Ctg. 

IJ  Cts. 

i 

U 

I 

1* 

i 

li 

i 

1 

tV 

1 

6 

7 

5 

7 

5 

7 

5 

6 

H 

5 

3 

5 

5 

5 

4i 

4i 

■4i 

4i 

3i 

4 

3 

3* 

3 

3i 

li 

1* 

3 

5 

li 

2 

3 

5 

2 

3 

3 

5 

li 

2 

3 

5 

li 

i 

3 

5 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  SOxir. 
Bridges  built  in  Ohio,  as  follows  : 


Location  or  how  designated. 


Construction. 


Material.    ;   Length. 


Kingsburg  run... 
Cuyahoga  river  . 

Ohio  canal 

Ohio  canal 

Furnace  run 

Little  Cuyahoga  . 


Stringer 

Howe  truss., 


Wood... 


19  feet. 
148    " 


Wood 110 

"     75 


Fencing  in  Ohio — Miles  of  single  fence  built  (average  cost  per  rod,  72c.). 

Grading — Miles  of  main  track  graded — in  Ohio 

Ballasting — Miles  of  main  track  ballasted  with  gravel 

Rail  laid — Steel,  56  lbs.  per  yard — miles  of  track 

New  iron — miles  of  track 

Train  mileage — Passenger 45,158 

Freight  30,421 

Total 

Car  mileage  -Passenger 136,764 

Express  and  baggage 45,158 

Freight — loaded  and  empty 450,995 

Caboose 30,421 


Total.. 


Fuel  consumed — Coal,  5,179  tons ;  total  cost 

Losses,  etc.,  paid — On  goods  and  baggage 

For  animals  killed  in  Ohio  : 

Horse,  1 575  00 

Cattle,  4 77  00 

Sheep,  1 10  00 

Total 


58,354  25 
37  27 


$162  00 


TEANSPOKTATION. 

Passengers — Number  carried,  local 139,197 

through  14,998 

Total 154,195 

Average  number  of  miles  traveled  by  each 23.99 

Total  mileage,  or  number  carried  one  mile 3,700,343 

Average  amount  received  for  each 57.6  cents. 

Average  amount  per  mile  received  for  each  2.4 

Freight — Tons  carried,  local 143,723.68 

through 42,443.84 

Total 166,167.52 
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Average  tons  in  each  loaded  car  per  mile 13.6 

Total  movement,  or  tons  carried  one  mile  6,165,594 

Average  amount  received  for  each  ton 66.8  cents. 

Average  amount /)er  »n'fe  received  for  each  ton 2.02    " 

Average  cost  per  ton  freight  permile 1.02    " 

Average  amount  received  for  each  ton  through  freight 95.9    " 

Average  amount  received  for  each  ton  local  freight  58.3    " 

Articles  transported : 

Tons.  I'er  cent. 

Coal 85,342.2  45.9 

Stone,  lime,  sand,  etc 5,815.3  03.1 

Petroleum 908.2  00.5 

Ores 268.1  00.2 

Pig  and  b'oom  iron  1,297.3  00.7 

Manufactured  iron 3,372.5  01.7 

Lumber  and  other  forest  products 19,942,7  10.7 

Grain,  flour,  and  other  agricultural  products 16,795.9  09.1 

Live  stock 697.7  00.4 

Animal  products 389.9  00.2 

Manufactures,  including  agricultural  implements 38,772.8  20.8 

Merchandise 4,265.7  023 

Miscellaneous 8,299.2  04.4 

Total  tonnage  yielding  revenue 186,167.5  100. 

Supplies  for  company's  use,  including  coal  6,179 


EARNINGS,  OPERATING   EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — local $69,510  92 

through 18,836  10 

Total $88,347  02 

Freight  transportation— local $83,776  69 

through 40,731  33 

Total  $124,.o08  02 

Mail  service 3,179  66 

Express  service 3,0.50  83 

Other  sources 5,161  89 

Total  earnings  of  liue  operated  included  in  this  report $224,247  42 

85  R.R.C. 
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OPBRATINQ   EXPENSES. 

Maintenance  of  way  and  structures $21,729  83 

Maintenance  of  cars 

Motive  power 

Conducting  transportation 

General  expenses : 

Taxes  in  Ohio 

Salaries 

Other  general  expenses  of  operating 


8,371 

72 

4,435  47 

6,021 

86 

2,667 

80 

8,870  68 

6,865  39 

Total  operating  expenses,  being  50.5  per  cent,  of  earnings $113,362  7.5 

Net  earnings  of  58.7  miles  operated. 

Net  income  over  operating  expenses  and  rents  paid 110,884  67 

Per  mile  of  earnings,  §3,820.22 ;  proportion  for  Ohio  (58.7  miles),  all. 
operating  expenses,  $1,931.22. 
net  earnings,  $1,889. 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

KECBIPTS   OTHER    THAN   EARNINGS. 

Payments  on  capital  stock  $4,578  34 

Sale  of  bonds  of  company  at  $100 45,100  00 

Increase  of  floating  debt 144,384  87 


$194,063  21 


PAYMENTS   OTHER  THAN   OPERATING    EXPENSES   AND   RENTALS. 

Interest  on  bonds  (net) $110,016  61 

Interest  on  floating  debt 12,147  88 

Construction  of  new  work 182,783 


$304,947  88 
CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $761,036  27 

Miscellaneous  receipts 9,866  81 

First  mortgage  bonds 1,600,000  00 

Accrued  interest  on  bonds 164,881  50 

Accounts  payable  97,717  85 

Balance  from  income  account 20,944  35 

$2,654,446  78 


Construction  of  road $2,611,708  14 

Supplies 7,276  21 

Cash 11,598  13 

Accounts  and  bills  receivable 21,196  50 

Taxes 2,667  80 

$2,654,446  78 
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ACCIDENTS  IN  OHIO  TO  PERSONS  DURING  THE  YEAR  ENDING  JUNE  3p 

No.  1 — September  1,  unknown ;  gymnastic  on  passenger  train — fatal ;  died  next 
day. 

No.  2 — April  18,  Hiram  Haring,  unknown ;  intoxicated,  asleep  on  track — broken 
arm. 

SUMMARY  OF  ACCIDENTS. 

PERSONS   KILLED — CAUSES. 

Passengers — Struck  by  bridge,  chute,  or  other  obstruction 1 

Total 1 

PERSONS   INJURED — CAUSES. 

Others — Lying,  walking,  falling,  or  being  on  track 1 

Total 1 

RECAPITULATION. 

Killed-T-Passengers — misconduct  or  want  of  caution 1 

Total  killed 1 

Injured — Others — trespassing,  on  track,  etc 1 

Total  injured 1 


State  of  Ohio,  Counti/  of  Cuyahoga,  ss. : 

J.  H.  Wade,  President  of  the  Valley  Railway  Company,  being  duly  sworn, 
deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the 
proper  officers  and  agents  of  this  company,  and  having  carefully  examined  the 
same,  declares  them  to  be  a  true,  full  and  correct  statement  of  the  condition  and 
affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  J.  H.  Wade, 

[seal  op  r.  r.]  President. 

Subscribed  and  sworn  to  before  me,  this  19th  day  of  September,  A.  D.  1881. 

Wji.  B.  Porter, 
[seal.]  ^  Notary  Public. 
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Name  of  road:     Wabash,  St.  Louis  and  Pacific  Railway. 

By  whom  owned :     Wabash,  St.  Louis  and  Pacific  Railway  Company. 

By  whom  operated  :     Wabash,  St.  Louis  and  Pacific  Railway  Company. 

By  what  authority  :     General  Laws  of  Ohio. 

Name  of  company  making  this  report:  Wabash,  St.  Louis  and  Pacific  Railway 
Company. 

General  oflice  at  St.  Louis,  Missouri. 

Principal  office  in  Ohio  at  Toledo. 

Address  correspondence  ralating  to  this  report  to  James  F.  How,  Second  Vice 
President,  at  St.  Louis,  Missouri. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Toledo  and  Wabash  Railway,  organized  1862. 

Great  Western  Railway,  organized  1859.  ^ 

Toledo  and  Wabash  Railway  consolidated  with  the  Great  Western 
Railway  in  1865,  the  consolidated  company  taking  the  name  of  the 
Toledo,  Wabash  and  Western  Railwaj'. 

Toledo,  Wabash  and  Western  Railway,  jDlaced  in  the  hands  of  Jacob 
D.  Cox,  Receiver,  in  February,  1875. 

Wabash  Railway,  organized  January  6,  1877,  and  acquired  property 
of  Tolodo,  Wabash  and  Western  Railway  at  foreclosure  sale  in  February, 
1877. 

The  St  Louis,  Kansas  City  and  Northern  Railway  was  organized 
under  the  general  laws  of  Missouri  Januarj'  2,  1872,  and  purchased  the 
property  of  the  North  Missouri  Railroad  from  Morris  K.  Jessup,  Trustee, 
February  6,  1872. 

Wabash' Rail  way  was  consolidated  with  St.  Louis,  Kansas  City  and 
Northern  Railway  November  10,  1879,  the  consolidated  compan}'  taking 
the  name  of  the  Wabash,  St.  Louis  and  Pacific  Railway  Company. 
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Name. 


Office. 


Address. 


Salary. 


Solon  Humphreys 

A.  L.  Hopkins 

James  F.  How 

W.  B.  Cormean 

D.  B.  Howard 

John  C.  Gault 

A.  C.  Bird 

R.  Andrews :  \ 

T.  McKissock J 

E.  A.  Garvey 

H.  C.  Townsend 

M.  Knight 

Geo.  H.  Daniels 

Solon  Humphreys 

A.  L.  Hopkins 

Jay  Gould 

Russell  Sage 

Sidney  Dillon 


President 

First  Vice  President 

Sec'y  &  2nd  Vice  President 

Treasurer  

Auditor ..  

General  Manager 

Traffic  Manager 

General  Superintendents- 
Chief  Engineer 

Gen'l  Passenger  Agent 

General  Freight  Agent.... 
Gen'l  Ticket  Agent 

1  r 

I  I 

!-  Executive  Committee,  i 


New  York. 
St.  Louis — 


Toledo.... 

St.  Louis.. 


New  York. 


DIRECTORS. 


Name. 

Residence, 

Name. 

Residence. 

New  York 

James  Cheney 

Fort  Wayne. 
Detroit. 

Thomas  E.  Tutt 

Samuel  Sloan 

a 

(( 

Springfield,  111.. 

CAPITAL  STOCK. 


CAPITAL   STOCK    AUTHORIZED    BY    LAW. 

Amount— common $22,064,800  00 

preferred 21,587,000  00 

$43,651,800  00 

Number  of  shares — common 220,648 

preferred 215,870 

436,618 

Par  value  of  each — common  $100  00 

preferred 100  00 

Increase  since  June  30,  1880— common $2,064,800  00 

preferred 1,,587,000  00 

3,651,800  00 
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FUNDED   DEBT. 

First  mortgage  bonds,  Toledo  and  Illinois  Railroad ?900,000  00 

"               "        Lake  Erie,  Wabash  and  St.  Louis  Railroad 2,-500,000  00 

"               "        Great  Western  Railroad  of  1859 2,496,000  00 

"               "        Illinois  and  Southern  Iowa  Railroad 300,000  00 

"               "        Decatur  and  East  St.  Louis  Railroad 2,700,000  00 

"               "        Quincy  and  Toledo  Railroad 500,000  00 

"               "        Great  Western  Railroad,  west  of  Decatur 3,000  00 

Second  mortgage  bonds,  Toledo  and  Wabash  Railroad 1,000,000  00 

"               "            Wabash  and  Western  Railroad 1,500,000  00 

"               "            Great  Western  Railroad,  of  1859 2,500,000  00 

Consolidated  sinking  fund  bonds,  Toledo,  Wabash  and  Western  R.  R...  2,610,000  00 

Wabash  Railway,  funded  debt  bonds,  7  per  cent 524,500  00 

graduated l,243,.50O  00 

"              "        second  consolidated  mortgage  bonds 1,600,000  00 

Mortgage  notes,  second  series 19,000  00 

Mortgage  notes,  third  series 360,000  00 

Graduated  scrip  certificates 639,560  50 

7  <Jo  scrip  certificates,  from  August  1,  1877 116,585  00 

1  'jo              "                    from  February  1,  1877  416,212  77 

Rolling  stock  certificates 50,000  00 

First  mortgage  bonds,  Hannibal  andNaples  Railroad 500,000  00 

"               "        Champaign,  Havana  and  Western  Division 1,572,000  00 

"               "        Chicago  Division 4,500,000  00 

Real  estate  notes 73,000  00 

General  mortgage  bonds 7,750,000  00 

First  mortgage  bonds.  North  Missouri  Railroad 6,000,000  00 

Real  estate  and  Railway  mortgage  bonds,  St.  L.,  K.  C.  and  N.  R.  R 3,000,000  00 

St.  Charles  Bridge,  1st  mortgage  bonds , : 1,000,000  00 

St.  Charles  Bridge,  2d  mortgage  bonds 388,500  00 

First  mortgage  bonds,  Omaha  Divisiooa 2,350,000  00 

First  mortgage  bonds,  Clarinda  Branch 264,000  00 


Total $49,405,858  27 

Average  amount  per  mile  of  single  main  track  (2,558.88  miles)  119,306  70 

Proportion  of  same  for  Ohio  (75  miles) 1,448,002  50 

Increase  since  .Tune  30,  1880 13,875,1.52  25 

OTHER   INDEBTEDNESS. 

Total  unfunded  debt $2,765,700  55 

Cash  securities,  debit  balances,  etc.,  available  to  payment       444,802  48 

Net  unfunded  debt $2,310,898  07 

Average  amount  per  mile  of  single  main  track $903  05 

Proportion  of  same  for  Ohio 67,728  75 

Decrease  since  June  30,1880 1,196,144  68 

Total  net  debt  liabilities 50,602,002  95 
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Average  amount  per  mile  of  single  main  track $20,209  75 

Proportion  of  same  for  Ohio 1,515,731  26 

Total  of  paid  in  stocli  and  debt 94,252,802  95 

Total  average  amount  per  mile  136,832  28 

Proportion  of  same  for  Ohio 2,762,421  00 

COST  OF  ROAD  EQUIPMENT,  APPURTENANCES,  Etc. 
Total  expenditures  for  construction  and  equipment  prior  to  July  1 ,  1880, 188,182,086  46 ; 
Expenditures  for  the  year  ending  June  30, 1881,  $5,736,990.19  ;  total  expenditures 
to  July  1,  1881,  $93,919,076.65. 

EQUIPMENT  OWNED  BY  COMPANY. 

Number — 

458  locomotives,  163  first-class  passenger  cars,  2  dining  passenger  cars,  12,581  box 
freight  and  platform  cars,  116  baggage,  mail  and  express  cars,  8  parlor  cars,  779 
caboose  and  all  other  cars. 


CHARACTERISTICS,  ETC. 

LINE    IN   OPERATION. 


Single  main  track,  Toledo  to  Mississippi  and  Missouri  river  points  2,558.88 


Lenglh.         In  Ohio. 
Miles.  Miles. 

75 


Total  single  main  track ; 2,558.88  75 

Aggregate  of  sidings  and  other  tracks 349.80  41.80 

Total  length  laid  with  rail  computed  as  single  track 2,907.80  116.80 

Laid  with  steel  rail 969  75 

Length  in  Ohio,  distributed  as  follows  : 


County. 

Main  track. 

Sidings,  etc. 

Total. 

Miles. 

21. 
.32 

20.23 
14.24 
19.21 

Miles. 
25.58 

46.58 

.32 

4.64 
7.47 
4.11 

24.87 

21.71 

23.32 

Total    

75. 

41.80 

116.80 

GAUGE,  GRADE,  CURVATURE,  RAILS,  ETC. 

Gauge 4  ft.  8i  in. 

Grade — Maximum  per  mile 35  feet. 

Longest  maximum 2  miles. 

Aggregate  length  of  maximum  2     " 
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Curvature — Aggregate  length  of  shortest  radius 900  feet 

Aggregate  length  of  all  radii 18,534    " 

Aggregate  length  of  tangent 71.49mile8. 

Eail — Iron — On  road 75         " 

Average  weight  per  yard 56    lbs. 

Ties — Average  number  per  mile 3,000 

Number  laid  during  the  year 28,000 

Ballasted— On  whole  line — In  Ohio,  Ind.,  and  111  267  miles. 

In  Ohio 75     " 

With  sand,  gravel  and  rock. 

BRIDGES,   TRESTLES,   ETC.,   IN   OHIO. 

Bridges — Wood,  1 ;  greatest  age,  1  year;  aggregate  length,  112  feet.     ' 
Iron,  1 ;  greatest  age,  10  years ;  aggregate  length  677  feet. 

Combination,  2 ;  greatest  age,  9  years ;  aggregate  length,  288  feet. 

Stone  arch,  1 ;  greatest  age,  13  years ;  aggregate  length,  65  feet.   Total,  1,082. 
Trestles — 7;   greatest    age,  2  years;  greatest  height,  31    feet;   greatest  length,  408 
feet;  aggregate  length,  1,559  feet. 

Length  of  shortest  span  of  truss,  68  feet;  of  longest,  157i  feet;  greatest 
length  of  beams  between  points  of  support,  if  not  trussed,  13  feet. 

Greatest  space  between  cross  ties  upon  bridges  and  trestles,  10  inches 
length  of  ties,  14  feet. 

Number  of  track-stringers,  4. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

Do'all  bridges  and  trestles  receive  stated  examinations?    Yes. 

How  often  ?    Every  30  days. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    Yes. 


FENCING — AVERAGE   AND   AGGREGATE  COST. 

Whole  line.    In  Ohio. 

Number  miles  fencing,  computed  as  single  line 110 

Kind  of  fencing,  as  follows  : 
Post  and  board  (average  cost  per  rod,  ?1.10). 
Rail  (average  cost  per  rod,  90  cents). 
Wire?(average  cost  per  rod,  87  cents). 

Average  cost  of  same  per  rod $1.10        $1.10 

Length  of  road  unfenced,  and  the  reason  therefor :     In  town 

and  at  points  where  fence  is  not  needed 20  miles. 


CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  Slate,  and  at  what  locality' 
L.  S.  &  M.  S.  R.  R.  at  Toledo. 
B.  &  O.  R.  R.  at  Defiance  Junction. 
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Number  of  crossings  of  highways  at  grade  in  this  State  without  protection,  116. 
Number  of  crossings  of  highways  at  grade  in  this  State  at  which  there  are  gates  or 

flagmen,  one. 
Number  of  crossings  of  highways  over  railroad,  2. 

"  "  "  under  railroad,  1. 

Number  of  highway  bridges  18  feet  above  track,  2. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 
Are  flagmen  stationed  at  each  ?    Yes. 

STATIONS  AND  TELEGRAPH. 

.STATIONS. 

Passenger  and  freight,  in  Ohio 13 

Number  with  telegraph  communication,  in  Ohio 11 

ROLLING  STOCK. 

Sleeping  cars,  16  ;  owned  by  Pullman  Car  Co. 

Locomotives,  458 ;  owned  by  Wabash,  St.  L.  &  P.  Railway. 

Express  and  baggage  cars,  116. 

Passenger  cars,  163. 

Parlor  cars,  8. 

Freight  cars,  12,581. 

Other  cars,  779. 

Terms  of  service,  from  1  to  20  years. 

Kind  of  brake ;     Westinghouse. 

Number  of  cars  equipped  with  train  brakes,  163. 

Kind:     Westinghouse  Automatic. 

Number  of  passenger  cars  with  "Miller  Platform"  and  Blackstone  platforms,  163. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law  ?    Yes. 

EMPLOYES. 

General  officers  and  clerks 240 

Superintendents  and  clerks 112 

Engineers,  firemen  and  wipers 1,245 

Machinists  and  helpers  972 

Master  mechanics  and  clerks 48 

Conductors,  baggagemen  and  brakemen 979 

Station  agents,  clerks  and  laborers 2,071 

Section  men 3,484 

Other  employes 1,188 

Total  number  employed  by  company  in  operating  line 11,211 

EXPRESS   AND    TRANSPORTATION   COMPANIES. 

Express  companies  run  on  this  road :     Pacific  and  United  States. 

Special  freight  and  transportation  lines  :  Red  Line.  Merchants'  Dispatch,  Erie  and 
North  Shore  Dispatch,  Wabash  and  Erie  Line,  National  Dispatch,  Hoosac  Tunnel 
Line,  Canada  Southern  Line,  South  Shore  Line,  and  Star  Union  Line. 
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DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 

Trestles  built  in  Ohio — 2 ;  aggregate  length,  331  feet. 

Fencing  in  Ohio— Miles  of  single  fence  built  (average  cost  per  rod,  Sl.lO'),  21. 
Ballasting — Miles  of  main  track,  ballasted  with  stone  and  gravel,  in  Ohio,  ?5. 
Rail  laid — Steel,  59  lbs.  per  yard — miles  of  track  in  Ohio,  9. 

TRANSPOKTATION. 

Passengers — Number  carried 1,497,329 

Average  number  of  miles  traveled  by  each 48.4 

Total  mileage,  or  number  carried  one  mile 114,487,013 

Average  amount  received  for  each $1.07 

Average  amount  per  mile  received  for  each 2.279  cts. 

Freight— Tons  carried 4,888,769 

Total  movement,  or  tons  carried  one  mile 1,118,231,413 

Average  amount  received  for  each  ton 206  cts. 

Average  amount  per  TOite  received  for  each  ton .894  cts. 

Articles  transported : 

Tons.  Per  cent. 

Coal 540,055  11.2 

Stone,  lime,  sand,  etc 87,498  1.8 

Petroleum 26,224  ,6 

Ores 26,482  .6 

Pig  and  bloom  iron 29,457  .7 

Manufactured  iron 182,080  3.8 

Lumber  and  other  forest  products 587,948  12.9 

Grain,  flour,  and  other  agricultural  products 2,058,896  424 

Live  stock 363,872  5.1 

Animal  products 62,587  1.3 

Manufactures,  including  agricultural  implements 124,695  2.5 

Merchandise  673,622  14.5 

Miscellaneous 126,358  2.6 

Total  tonnage  yielding  revenue 4,888,769  100 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  80th. 

EARNINGS. 

Passenger  transportation — Total S2,506,037  71 

Freight  transportation— Total 10,184,556  99 

Mail  service 264,306  95 

Express  service 341,968  67 

Other  sources 144,234  46 

Total  earnings  of  line  operated  included  in  this  report $13,441,104  78 
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OPERATING   EXPENSES. 

Maintenance  of  way  and  structures S1,633,6B0  54 

Renewals 987,061  27 

Motive  power  and  cars 3,411,226  60 

Conducting  transportation 2,684,920  11 

General  expenses 496,331  58 

Taxes  in  Ohio — 

Lucas  county $10,720  87 

Fulton      "       80  73 

Henry      "       6,889  52 

Defiance"       4,374  22 

Paulding  "       7,656  17 


Total  taxes $29,721  51 


Total  operating  expenses 9,113,190  10 

Hentals  paid  (for  use  of  road,  track,  depots,  equipment),  etc.,  and  mis- 
cellaneous items 444,240  30 

Taxes 306,300  00 

Net  income  over  operating  expenses  and  rents  paid 554,979  61 

Percentage  of  same  to  capital  stock  and  debt .592 


OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

KKCEIPTS   OTHER  THAN    EARNINGS. 

Sale  of  bonds  of  company  ($7,717,000) $7,275,824  79 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  Stock  $4.3,651,800  00 

Funded  debt 49,40.5,858  27 

Bills  payable,  vouchers  and  accounts 2,765,700  55 

Inceme  account  since  January  1,  1881 554,979  61 

$96,378,338  43 


Road  equipment  and  appurtenances— cost $87,406,823  95 

Sundry  securities 444,802  48 

Supplies  on  hand 2,014,4.59  30 

Expenditures  for  construction  and   equipment    since 

January  1,1880 6,.512,252  70 

$96,378,338  43 
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SUMMARY  OF  ACCIDENTS. 

PERSONS    KILLED — CAUSES. 

Others — Getting  on  or  off  engine  or  train  in  motion 1 

Passengers — Collisions,  and  standing  on  platform  of  car  during  same 1 

Employes — Lying,  walking,  falling,  or  being  on  track 1 

Run  over  in  yards,  on  siding  or  in  switching 1 

Total 4 

PERSONS     INJURED — CAUSES. 

Employes — Collisions 6 

Total  6 

RECAPITULATION. 

Killed — Passengers — from  causes  beyond  their  control 1 

Employes  -from  causes  beyond  their  control  1 

misconduct  or  want  of  caution 1 

Others — stealing  rides 1 

Total  killed 4 

Injured — Employes — from  causes  beyond  their  control 6 


Total  injured  . 


State  of  Missouri,  City  of  Si.  Louis,  ss.  : 

James  F.  How,  Second  Vice  President  and  officer  in  charge  at  St.  Louis,  Mo., 
of  the  Wabash,  St.  Louis  &  Pacific  Railway  Company,  being  duly  sworn,  deposes  and 
says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the  proper  officers 
and  agents  of  this  company,  and  having  carefully  examined  the  same,  declares  them 
to  be  a  true,  full,  and  correct  statement  of  the  condition  and  affairs  of  said  company, 
on  the  30th  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 
(Signed)  James  F.  How, 

Se&d  Vice  Pres't  and  officer  in  charge  at  St.  Louis,  Mo.,  of  W.,  St.  L.  d:  P.  R.  R. 
[seal  op  r.  r.] 
Subscribed  and  sworn  to  before  me,  this  15th  day  of  September,  A.  D.  1881. 

Geo.  S.  Groveh, 
[seal.]  Notary  Public,  City  of  St,.  Louis,  Stale  of  Missouri. 


RAILWAY  LII^ES  m  PROGRESS. 


CHICAGO  AND  ATLANTIC    RAILWAY  COMPANY. 


Location  of  principal  office  of  the  corapan}'  at  Huntington,  Indiana. 
I  rincipal  office  in  Ohio  at  Kenton,  Ohio. 

Address  correspondence  relating  to  this  report  to  L  P.  Milligan,  Secretary,  at 
Huntington,  Indiana. 

CORPORATE  HISTORY. 

This  compan}'  was  organized  under  articles  dated  July  15,  and  filed 
August  6,  1873,  with  the  Secretary  of  State  of  Ohio,  by  a  consolidation 
of  the  Chicago  and  Atlantic  Railway  Company,  of  Indiana  and  Illinois 
(which  was  the  result  of  the  previous  consolidation  of  the  Chicago  and 
Atlantic  Railway  Company  of  Indiana,  with  the  Chicago  and  Atlantic 
Extension  Railway  Company  of  Illinois),  and  the  Baltimore,  Pittsburgh 
and  Continental  Railway  Company  of  Ohio. 

This  latter  named  company  organized  by  filing  certificate  of  in- 
corporation with  Secretary  of  State  March  10,  1870,  to  build  a  road  from 
a  point  in  Middletown  township,  Columbiana  county,  Ohio,  on  the 
boundary  line  between  Ohio  and  Pennsylvania,  westerlj',  through  the 
State  of  Ohio  to  a  point  on  the  boundary  line  between  the  State  of  Ohio 
and  Indiana,  at  or  near  the  northwest  corner  of  Washington  township, 
Mercer  county.  The  proposed  line  of  the  Chicago  and  Atlantic  Railway 
Company  is  from  Chicago  via  Kenton  and  Marion,  Ohio,  to  the  north- 
east corner  of  Unity  township,  Columbiana  county,  which  is  the  point 
on  the  State  line  where  that  county  adjoins  Mahoning  count}',  432  miles. 
August  23)  1873,  a  contract  was  made  with  the  Western  Railway-  Con- 
struction Company,  bj'  which  it  was  to  obtain  the  right-of-way,  construct 
and  equip  the  road  irom  Marion,  Ohio,  to  Chicago  for  $7,000,000,  first 
mortgage  bonds  and  $5,250,000  capital  stock  of  the  Chicago  and  Atlantic 
Railway  Company,  together  with  all  subsidies  obtained  along  the  line, 
to  be  delivered  in  pro  rata  amounts  as  each  consecutive  ten  miles  is 
completed.  This  construction  company  became  insolvent,  and  an  attempt 
was  made  to  transfer  its  contract  to  the  Central  Construction  Company 
of  Illinois.  This  contract  was  abandoned  January  4,  1880  (Record  No. 
20,  p.  271).  It  was  resolved  to  increase  the  capital  stock  of  this  company 
from  87,000,000  to  810,000,000.  November,  1880  (Record  No.  20,  p.  332), 
the  stock  was  so  increased,  and  the  Directors  were  authorized  to  issue 
coupon    bonds,  secured  by   mortgage  on    the    property   for   §6,500, 000_ 
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November  24,  1880,  a  contract  (modified  February  25,  1880,)  was  made 
with  J.  Edwin  Conant  and  J.  Condit  Smith,  of  New  York,  for  the  con- 
struction of  the  road  from  Marion,  Ohio,  to  Chicago,  Illinois,  said  con- 
tractors agreeing  to  assume  the  liabilities  of  the  company  and  accepting 
certain  securities,  the  right-of-way  granted,  the  grading  and  other  work 
done,  in  payment  for  the  construction  and  equipment. 

This  contract  was  again  modified  May  26,  1881,  the  contractors 
agreeing  to  lay  a  heavier  rail  to  supply  an  equipment  costing  one  million 
dollars  instead  of  five  hundred  thou-^and  dollars,  as  originally  agreed, 
and  materially  to  decrease  the  grade  as  first  fixed.  They  were,  in  con- 
sideration of  the  foregoing,  allowed  to  connect  the  company's  road  with 
the  Chicago  and  Western  Indiana  Railroad  Company's  road  at  Ham- 
mond, a  point  on  the  State  line  of  Illinois  and  Indiana,  distant  about 
19  miles  from  Chicago,  they  having  secured  from  the  latter  companj'  the 
right  to  run  into  Chicago  over  their  road,  with  ample  terminal  facilities 
in  said  city,  for  the  period  of  nine  hundred  and  ninet3^-nine  year.?. 

The  mortgage  of  1880  was  canceled,  and  the  bonds,  secured  by  the 
same,  destroyed.  A  new  mortgage,  covering  the  company's  property, 
securing  S6,500,000  of  bonds,  was  executed  and  recorded,  and  new  bonds 
issued,  all  of  which  have  been  negotiated.  The  surveys  are  being 
pushed  rapidly  with  a  view  to  a  speedy,  permanent  location  of  the  line, 
and  the  contractors  are  preparing  to  commence  work  on  the  entire  line. 
It  is  expected  the  entire  grading  of  the  road  will  be  completed  during 
the  present  year,  and  that  the  road  will  be  in  running  order  early  in  the 
fall  of  1882. 

The  length  of  the  road  from  Marion  to  Hammond  is  about  249  miles; 
from  Hammond  to  Chicago  about  19  miles,  making  the  entire  distance 
from  Marion  to  Chicago  268  miles.  The  nine  miles  of  road  (narrow 
guage)  from  Markle  to  Huntington,  which,  in  last  year's  report,  is  spoken 
of  as  being  in  operation,  has  been  abandoned,  and  the  rails  taken  up 
and  removed.  On  the  5th  of  November,  1880,  a  new  Board  of  Directors 
was  elected  and  new  officers  chosen. 

They  are  as  follows  : 

DIRECTORS. 

Samuel  B.  Smith New  York. 

O.  W.  Child 

E.  E.  Willis 

S.  M.  Terry Kochester,  Ind. 

J.  W.  Piirviance Huntington,  Ind. 

Geo.  J.  Bippus " 

86         R.  R.C. 
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L.  T.  Hunt  Kentno,  Ohio. 

Thomas  Espy " 

President,  Samuel  B.  Smith  New  York. 

Treasurer,  Edwin  E.  Willis " 

Sfcrrtar?/,  L.  P.  Pellilligan Huntington,  Ind. 

Sam.  B.  Smith,  President. 
June  30,  A.  D.  1881. 


SicUe  of  Indiana,  County  of  Huntington,  ss.:  • 

Samuel  B.  Smith,  President  of  the  Chicago  and  Atlantic  Railway  Company, 
being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be 
prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having  carefully 
examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  companj',  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Sam.  B.  Smith, 

[seal  op  k.  e.]  ■  President  Chicago  &  Atlantic  R'y  Co. 

Subscribed  and  sworn  to  before  me,  a  Notary  Public,  this  28th  day  of  September, 
A.D.  1881. 

[seal.]  Orlando  W.  Whitelock, 

Notary  Public. 


CINCINNATI,    HOCKING    VALLEY    AND   HUNTINGTON   RAIL- 
WAY COMPANY. 


Name  of  road  :     Cincinnati,  Hocking  Valley  and  Huntington  Railway. 

By  whom  owned  :     The  stockholders. 

By  whom  operated  :     Not  yet  in  operation. 

By  what  authority  :  _  Charter. 

Name  of  company  making  this  report :  Cincinnati,  Hocking  Valley  and  Hunt- 
ington Railway  Company. 

General  office  at  Fayetteville,  Ohio. 

Principal  office  in  Ohio  at  Fayetteville,  Ohio. 

Address  correspondence  relating  to  this  report  to  T.  S.  Murray,  Secretary,  at 
Fayetteville,  Brown  county,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

October  14,  1880.— The  Board  let  to  Henry  T.  Niles  &  Co.  the  con- 
tract to  grade,  bridge,  tie,  iron  and  equip  the  road  from  its  junction 
with  the  Cincinnati  and  Eastern  Railway  to  Nelsonville. 

Since  this  contract  was  made,  Niles  &  Co.  have  done  considerable 
work  on  the  road,  consisting  of  engineering,  taking  right  of  way,  grad- 
ing, erecting  trestles,  etc.,  and  have  laid  about  two  miles  of  iron. 

These  expenditures  are  not  embraced  in  this  report,  no  estimates 
having  been  made  or  given  the  contractors  at  this  date. 

By  decree  of  the  Brown  county  Common  Pleas  Court,  January  term, 
1881,  the  name  of  the  company  was  changed  from  "The  Cincinnati, 
Fayetteville,  Hillsboro  and  Huntington  Railway  Company"  to  "The 
Cincinnati,  Hocking  Valley  and  Huntington  Railway  Compan}'". 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

President 

Vice    President  

Noagr'm'tasto. 

Fayetteville,  U  

T.  S.  Murray 

$60  per  month. 
Noagr'm'tasto. 
Nosp'c'l  agr'mt. 

Maj.  W.  L.  Brigdon.. 
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DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Newtonville,  0. 
Fayetteville,  0. 

Logtown,  0 

Belfast,  0 

Mulberry,  0 

a  J.  Rybolt 

Milford,  0 

M.  Gallaher 

Geo.  A.  Rusk 

CAPITAL  STOCK. 

Capital  stock  authorized  bylaw — Amount — common 15,250,000  00 

Number  of  shares — common. 105,000 

Par  value  of  each — common S50  00 

Capital  stock — Amount  subscribed — common 806,000  00 

Total  paid  in  capital  stock — common  31,298  98 

Average  amount  paid  in  per  mile  of  single  main  track  (2.2  miles*) 1,422  68 

Stockholders  residents  of  Ohio,  475. 


OTHER  INDEBTEDNESS. 
Contracted  for  construction,  equipment  or  real  estate...  $9,632  24 

Cash  securities,  debit  balances,  etc,  available  to  paym't  856  32 

Net  unfunded  debt 

Increase  since  June,  80,  1880 $1,038  39 

Proportion  of  same  for  Ohio All. 

Total  of  paid  in  stock  and  debt 

Total  average  amount  per  mile  from   C.  &  E.  Junction 

to  Fayetteville 51,860  57 

Proportion  6f  same  forOhio All. 


8,775  92 


COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


lo 
73  *^  o 


5  ^^    • 

o  J=   Coo 

«^    ©CO 


Right  of  way 

Civil  engineering 

Grading  and  masonry 

Bridges 

Timber  and  ties 

Interest  and  discount.. 
Contingent  expenses  .. 


$14  00 
350  70 


1,282  53 
'"927"7b' 


Total  expenditures  for  construction 


$1,078  50 
2,132  76 

20,728  76 
4,576  00 
8,268  70 
467  05 
2,914  37 


$40,161  14 


*From  Cincinnati  and  Eastern  Railway  Junction  to  Fayetteville— no  work  having  been  done  east 
of  Fayetteville,  Ohio. 
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CHARACTERISTICS,  Etc. 

PEOPOSBD   LINES. 

From  Cincinnati,  Ohio,  via  Fayetteville  to  Nelsonville,  Oiiio,  IBO  miles. 

Length  graded,  not  laid  with  rail,  18  miles. 

What  portion  of  the  hne :     From  C.  and  E.  Junction  to  near  Fayetteville,  Ohio. 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  188L 

LIABILITIES. 

Payments  on  capital  stock,  including  stock  paid  on  contract     $31,298  98 

Bills  payable 7,310  08 

Individual  accounts 2,322  16 

Interest  86  24 

$41,017  46 

ASSETS. 

Rights  of  way $1,078  50 

Civil  engineering 2,132  76 

Grading  and  tnasonry 20,723  76 

Bridging 4,576  00 

Timber  and  ties 8,268  70 

Interest  and  discount 467  05 

Contingent  expenses 2,914  37 

Debit  balances  available  to  payment 856  32 

$41,017  46 


State  of  Ohio,  County  of  Brown,  s«.  ; 

Silas  J.  Bivans,  Vice  President  of  tlie  Cincinnati,  Hocking  Valley  and  Hunting- 
ton Railway  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the 
foregoing  statements  to  be  prepared  by  the  proper  officers  and  agents  of  this  com 
pany,  and  having  carefully  examined  the  same,  declares  them  to  be  a  true,  full, 
and  correct  statement  of  the  condition  and  affairs  of  said  company,  on  the  thirtieth 
day  of  June,  A.D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  Silas  J.  Bivans, 

[seal  of  e.  r.]  Vice  President. 

Subscribed  and  sworn  to  before  me,  this  25th  day  of  August,  A.  D.  1881. 

Milton  Fox, 
[seal.]  Justice  of  the  Peace, 


COLUMBUS,   JEPFERSONVILLE    AND   CINCINNATI   RAILWAY 
COMPANY. 


Name  of  road  :     The  Columbus,  JefiFersonville  and  Cincinnati  Railway. 

Bj'  whom  owned  :  The  Columbus,  Jeffersonville  and  Cincinnati  Railway  Com- 
pany. 

By  what  authority :     Charter  and  stock  ownership. 

Name  of  company  making  this  report :  Columbus,  Jeffersonville  and  Cincinnati 
Railway  Company. 

General  office  at  Mt.  Sterling,  Madison  county,  Ohio. 

Principal  office  in  Ohio  at  Mt.  Sterling,  Madison  county,  Ohio. 

Address  correspondence  relating  to  this  report  to  S.  F.  Rock,  Secretary  and 
Auditor,  at  Mt.  Sterling,  Ohio. 


HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  original  charter  was  filed  with  the  Secretary  of  State  March  1, 
1876,  and  the  name  assumed  in  said  charter  was  "The  Jeffersonville, 
Mt.  Sterling  and  Columbus  Railroad  Company,"  the  termini  being 
Columbus,  Franklin  county,  Ohio,  and  Jeffersonville,  Fayette  county, 
Ohio.  On  the  7th  day  of  December,  1878,  an  amendment  extending  the 
western  terminus  from  Jeffersonville  to  Cincinnati,  Hamilton  county, 
Ohio,  was  filed  with  the  Secretary  of  State.  On  the  19th  day  of  Feb- 
ruary, 1879,  a  decree  of  the  Court  of  Common  Pleas,  Madison  county, 
Ohio,  January  term  1879,  changing  the  name  of  the  road  from  the  "Jef- 
fersonville, Mt.  Sterling  and  Columbus  Railroad  Company  "  to  that  of 
"The  Columbus,  Jeffersonville  and  Cincinnati  Railway  Company"  was 
filed  with  the  Secretary  of  State.  Also,  on  the  10th  day  of  April,  1880, 
the  directors  filed  with  the  Secretary  of  State  a  certificate  for  the  incor- 
poration of  a,  branch  line  from  Mt.  Sterling,  Ohio,  to  Hillsboro,  Ohio, 
passing  into  and  through  the  counties  of  Madison,  Fayette  and  High- 
land. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Mt.  Sterling,  0 

S  F  Rock 

11 

S  F  Rock           .   . 

II 
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DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Mt.  Sterling,  0.. 
Jeffersonville,  0 

Wash'tonC,H.,0 
Jeffersonville,  0 
Shadeville,  0. 

S.  F.  Rock  

U.  Hidy  

S.  McClintock 

Wm.  McCafferty 

Com'l  Point   0. 

Willis  Hays 

CAPITAL  STOCK. 

CAPITAL  STOCK    AUTHORIZED   BY   LAW. 

Amount— common  5400,000  00 

Number  of  shares — common 8,000 

Par  value  of  each — common  $50  00 

Amount  subscribed — common 58,850  00 

Total  paid  in  capital  stock — common 17,277  53 

Capital  stock  issued,  and  on  what  account,  as  follows : 
For  subscriptions  paid  in  cash — No.  shares,  309;  amount  of  common...  15,450  00 

Stockholders,  residents  of  Ohio,  282. 
Amount  of  stock  held  by  them  June  30, 1881,  $15,4.50. 
Agents  authorized  to  transfer  stock :     S.  F.  Rock,  Mt.  Sterling,  Ohio. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  4. 

OTHER  INDEBTEDNESS. 

Contracted  for  construction,  equipment  or  real  estate $12,464  95 

Total  unfunded  debt 12,464  95 

Cash  securities,  debit  balances,  etc.,  available  to  payment  • 

— ;unpaid  subscription  with  interest 44,816  81 

Net  unfunded  debt $56,781  76 

Total  net  debt  liabilities $12,464  95 

COST  OF  ROAD  EQUIPMENT,  ETC. 


Construction  account. 


Expenditures 

prior  to  July 

1, 1880. 


Expenditures 

for  the  year 

ending  June 

30,  1881. 


Total  expendi- 
tures to  July 
1, 1881. 


Right  of  way .'. 

Civil  engineering 

Grading  and  masonry  

Bridges 

Timber  and  ties 

Interest  and  discount 

Contingent  expen-ses 

Total  expenditures  for  construction 


$3,300  75 
2,628  75 
6,487  09 
2,289  87 
8,337  77 
600  00 
4,332  79 


$700  00 


$3,300  75 
2,628  75 
6,487  09 
2,289  87 
8,337  77 
1,300  00 
4,332  79 


$27,977  02 


$700  00 


$28,677  02 
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CHARACTERISTICS,   Etc. 

PROPOSED   LINES. 

From  Columbus  via  Jeffersonville  to  Cincinnati,  112  miles. 

From  Mt.  Sterling  via  Washington  C.  H.  to  Hillsboro,  42  miles. 

Length  graded,  not  laid  with  rail,  16^  miles. 

State  on  what  portion  of  the  line  :     Between  Mt.  Sterling  and  Allentown. 

Proposed  gauge,  36  inches. 

Line  in  operation :     None. 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

EECEIPTo   OTHER  THAN   EARNINGS. 

Payments  on  capital  stock $250  00 

Increase  of  floating  debt VOO  00 

$950  00 

•     PAYMENTS   OTHER  THAN   OPERATING   EXPENSES   AND   RENTALS. 

Floating  debt  liquidated $250  00 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Capital  stock $58,850  00 

Due  to  individuals 12,464  95 

—         $71,314  95 

ASSETS. 

Construction $28,677  02 

Personal  property 186  84 

Due  on  subscription  to  capital  stock 41,572  47 

Interest 878  62 

$71,314  95 


State  of  Ohio,  County  of  Madison,  ss. : 

George  Kions,  President  of  the  Columbus,  Jeffersonville  &  Cincinnati  Railway 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement 
of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881, 
to  the  best  of  his  knowledge  and  belief. 

(Signed)  Geo.  Kions, 

[seal  of  r.  r.]  President. 

Subscribed  and  sworn  to  before  me,  this  11th  day  of  October,  A.  D.  1881. 

C.  H.  Hannawalt, 
[seal.]  Notary  PiMic. 


CONNOTTON  VALLEY  AND  STRAITSVILLE  RAILROAD 
COMPANY. 


Name  of  road  :     The  Connotton  Valley  &  Straitsville  Railroad. 

By  whom  owned  :     The  Connotton  Valley  &  Straitsville  Railroad  Company. 

By  whom  operated  :     Not  yet  constructed. 

Name  of  company  making  this  report :  The  Connotton  Valley  &  Straitsville  Rail- 
road Company. 

General  office  at  Canton,  0. 

Principal  office  in  Ohio  at  Canton,  O. 

Address  correspondence  relating  to  this  report  to  A.  B.  Proal,  Secretary  and 
Treasurer,  at  Canton,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

This  company  was  incorporated  under  the  general  laws  of  the  State 
in  1874,  for  the  construction  of  a  road  from  Coshocton  to  Massillon,  called 
the  Massillon  and  Coshocton  Railroad  Company;  subsequently,  its  name 
was  changed  to  the  Clevelaiid,  Canton,  Coshocton  and  Straitsville  Rail- 
way Company,  and  its  route  was  changed  so  as  to  pass  through  Canton, 
and  Cleveland  was  made  its  northern  terminus. 

In  June,  1881,  its  southern  terminus  was  changed  to  Athens,  and 
the  name  changed  to  its  present  name- 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Wm  J  Rotch 

President 

R  B  Dennis 

Secretary  and  Treasurer... 

Wm  J   Ellis 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Wm.  J.  Rotch 

N.Bedford,Mas8. 
Boston,  Mass-... 

Cleveland,  0.'.'.'.'. 

E.  T  Sprangler  

'  J.  C.  Fisher 

R.  B.  Dennis 
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ANinJAL  BEPOKT. 
CAPITAL  STOCK. 


CAPITAL  STOCK   AUTHORIZED   BY   LAW. 

Amount— common $800,000  00 

Number  of  shares — common 16,000 

Par  value  of  each — common S50  00 

Increase  since  June  30, 1880— common 1,200,000  00 

Capital  stock — Amount  subscribed — common 519,056  85 

Total  paid  in  capital  stock — common 472,980  57 

Average  amount  paid  in  per  mile  of  single  main  track :     No  track  laid. 

CAPITAL   STOCK   ISSUED,    AND   ON   WHAT   ACCOUNT,    AS   FOLLOWS: 

For  services  rendered,   amount    of    common,  $25,000 ;    for  original    constiuction, 

amount  of  common,  $400,000 ;  total,  $425,000. 
Agents  authorized  to  transfer  stock :     Secretary  at  Company's  office.  Canton,  Ohio. 

FUNDED  DEBT. 


^ 

h 

1.  Kind  of 

J5    . 

o 

"o 

6.   Amount 

7.  Amount 

bond  or  obli- 

« £ 

©  -»i 

of  author- 

actually 

gations. 

O  3 

^ 

&i 

ized  issue. 

issued. 

« 

CO 

^ 

la 

1st  mortgage.. 

Mortgage 

June  22, 1881 

May  1,  1911 

7 

$2,720,000 

$1,200,000 

Average  amount  per  mile  of  single  main  track:     No  track  yet  laid. 
COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account. 


Eight  of  way 

Civil  engineering 

Grading  and  masonry 

Bridges 

Timber  and  ties 

Superstructure 

Iron  rails,  chairs  and  spikes.. 
Interest  and  discount 


Total  expenditures  for  construction.. 


Expenditures 

prior  to  July 

1,  1880. 


$465,103  13 


Expenditures 

for  the  year 

ending  June 

30,  1881. 


Total  expendi- 
tures to  July 
1,  1881. 


$50,254  82 


7,458  01 


$515,357  95 


$526,392  69 


CONNOTTON    VALLEY    AND   STRAITSVILLE    RAILROAD.  1371 

Stale  of  Masaachrisetts,  County  of  Suffolk,  ss. : 

Francis  Barlten,  President  of  the  Connotton  Valley  &  Straitsville  Railroad  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to 
be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  carefully 
examined  the  same,  declares  them  fo  be  a  true,  full,  and  correct  statement  of  the 
condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  T>.  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  Fbancis  Barlten. 

[seal  op  e.  r.] 
Subscribed  and  sworn  to  before  me,  this  15th  day  of  October,  A.  D.  1881. 
[seal]  Jas.  B.  Bell, 

Com'r  for  the  State  of  Ohio,  resident  in  Boston. 


MARTIN'S  FERRY  AND  BELL  AIRE  RAILWAY  COMPANY. 


Name  of  road  :     Martin's  Ferry  and  Bellaire  Railway. 

By  whom  owned  :     Martin's  Ferry  and  Bellaire  Eailway  Company. 

By  what  authority  :     Stock  ownership. 

Name  of  company  making  this  report:     Martin's  Ferry  and  Bellaire  Railway 
Company. 

General  office  at  Martm's  Ferry,  Ohio. 

Principal  office  in  Ohio  at  Martin's  Ferry,  Ohio. 

Address  correspondence  relating  to  this  report  to  W.  H.  Wood,  Martin's  Ferry,  O. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Charter  dated  May  30,  1873. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary, 

Wm.  H.  Wood 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Martin's  Ferry.. 

Wheeling,  W.V. 

R.  H.  Cochran 

Sandusky,  0. 

W.  H.  Wood 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law — Amount,  common $50,000  00 

Par  value  of  each,  common 50  00 

Capital  stock — Amount  subscribed,  common  36,000  00 

Total  paid  in  capital  stock,  common 52  00 

Average  amount  paid  in  per  mile  of  single  main  track  (6.90  miles)..  $7  50 

Stockholders  residents  of  Ohio,  5. 

Amount  of  stock  held  by  them  June  30,  1881,  $26,000.00. 
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COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTRUCTION   ACCOUNT. 

Civil  engineering,  $30..50  ;  oontingent  expenses,  f  10.00 ;  total  expenditures  for  con- 
struction prior  to  July  1,  1880,  $40.50. 

CHARACTERISTICS,  Etc. 

PROPOSED   LINES. 

From  Martin's  Ferry  via  Bridgeport  to  Bellaire,  6.93  miles. 
Proposed  gauge,  36  inches. 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1st,  1881. 

LIABILITIES. 

Capital  stock 152  00 

ASSETS. 

.Civil  engineering  account f30  50 

Contingent  expenses 10  00 

Cash  in  hand 11  50 


Slate  of  Ohio,  County  of  Belmont,  ss.: 

Joel  Wood,  President  of  the  Martin's  Ferry  and  Bellaire  Railway  Company,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared 
by  the  proper  officers  and  agents  of  this  company,  and  having  carefully  examined  the 
same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and 
aflFairs  of  said  company,  on  the  30th  day  of  June,  A.  D.  188],  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  Joel  Wood, 

[seal  of  r.  r.]  President. 

Subscribed  and  sworn  to  before  me,  this  30th  day  of  August,  A.D.  1881. 

S.  J.  C.  Drbnnen, 
[seal]  Notary  Public. 


MICHIGAN  AND  OHIO  RAILWAY  COMPANY. 


Name  of  road :     Michigan  and  Ohio  Railway. 

By  whom  owned  :     Michigan  and  Ohio  Railway  Company. 

By  what  authority  :     The  laws  of  Michigan  and  Ohio. 

Name  of  company  making  this  report :      Michigan  aiad  Ohio  Railway  Company. 

General  office  at  Grand  Haven,  Michigan. 

Principal  office  in  Ohio  at  Columbus. 

Address  correspondence  relating  to  this  report  to  Jas.  S.  Gibbs,  at  Buffalo,  N.  Y. 


NAME,   TITLE,   AND   ADDRESS   OF   OFFICERS. 


Office. 


Address. 


Salary. 


James  S.  Gibbs, 
F.  W.  Buthrick, 

John  Burt 

James  S.  Gibbs. 

John  Burt 

F.  W.  Buthrick. 


President 

Secretary  

Treasurer  

[-Executive  Committee, 


Buffalo,  N.Y 

Battle  Creek,  Mich . 
Detroit,  Michigan  .. 

Buffalo 

Detroit 

Battle  Creek,  Mich. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Eesidence. 

Buffalo,  N.Y 

Toledo,  0 

F.  W.  Buthrick  

Battle  C'k,Mich. 

C.  S.  Storrs  

Detroit,  Mich... 

Peter  I.Ralph 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law — Amount — common $15,000,000  00 

Capital  stock  authorized  by  vote  of  company — common  15,000,000  00 

Total  paid  in  capital  stock — common 14,900  00 

Average  amount  paid  in  per  mile  of  single  main  track  (400  miles) 37  25 

Proportion  of  same  for  Ohio  (260  miles) 9,685  00 

Stockholders  residents  of  Ohio,  subscribers,  7. 


MICHIGAN    AND   OHIO    RAILWAY. 
FUNDED  DEBT. 
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20  years 

By  mortgage  on 
whole  prp'rty 

July    1,  1874 

July  1, 1894 

1^0 

$15,000,000 

$200,000 

OTHER  INDEBTEDNESS. 


Total  unfunded  debt.. 


$39,996  30 


COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTRDCTION    ACCOUNT. 

Expenditures  prior  to  July  1,  1880 — 

Right  of  way $250  60 

Civil  engineering 5,789  76 

Interest  and  discount 62  50 

Contingent  expenses 33,.508  11 

Total  expenditures  for  construction $39,508  11 


State  of  New  York,  Cmmty  of  Erie,  ss.  : 

James  S.  Gibbs,  President  of  the  Michigan  and  Ohio  Railway  Company,  being 
duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements  to  be  prepared 
by  the  proper  oflBcers  and  agents  of  this  company,  and,  having  carefully  examined 
the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of  the  condition 
and  affairs  of  said  Company,  on  the  30th  day  of  June,  A.  D.  1881,  to  the  best  of  his 
knowledge  and  belief. 

(Signed)  Jambs  S.  Gibbs. 

[seal  of  r.  k. 
Subscribed  and  sworn  to  before  me  this  7th  day  of  July,  A.  D.  1881. 

[seal.]  AV.  M.  Hawkins,  Notary  Public. 


STEUBENVILLE,  CANTON  AND  CLEVELAND  RAILWAY 
COMPANY. 


Name  of  road  :     Steuben ville,  Canton  and  Cleveland  Railway. 

By  whom  owned :     Steubenville,  Canton  and  Cleveland  Railway  Company. 

By  whom  operated  :     Not  yet  in  operation. 

By  what  authority  :     Being  constructed  under  charter. 

Name  of  person  making  this  report :  L.  Fryer,  Secretary  Steubenville,  Canton 
and  Cleveland  Railway  Company. 

General  office  at  Richmond,  Jefferson  county,  Ohio. 

Principal  office  in  Ohio  at  Richmond,  Jefferson  county,  Ohio. 

Address  correspondence  relating  to  this  report  to  L.  Fryer,  Secretary,  at  Rich- 
mond, Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Organized  under  charter,  dated  December  6,  A.  D.  1877 ;  recorded 
vol.  17,  page  145,  "Recoid  of  incorporations  for  State  of  Ohio",  under 
style  of  "Island  Creek  and  Richmond  Mineral  Railroad  Companj'". 
Charter  amended  March  15,  A.  D.  1881,  to  extend  the  line  from  Rich- 
mond, .lefferson  county,  Ohio,  to  Canton,  Stark  county,  Ohio,  through 
the  counties  of  Jefferson,  Carroll  and  Stark,  and  increased  the  capital 
stock  to  three  hundred  and  sixty  thousand  (1360,000)  dollars. 

Name  of  company  changed  to  Steubenville,  Canton  and  Cleveland 
Railway,  February  4,  A.  D.  1881. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 


Office. 


Salary. 


J.  C.  M.  Floyd 

Benj.  Shelly 

L.  Fryer  

David  Shelly 

Jas.  S.  Negley  .... 

David  Shelly 

Benj.  Shelly 

J.  W.  Stephenson 
L.  Fryer  


President 

Vice  President 

Secretary 

Treasurer 

General  Maoager 

]  f 

|-  Executive  Committee  -| 

J  I 


Richmond,  O 


Knoxville.  0..., 
Pittsburgh,  Pa. 
Knoxville,  0..., 
Richmond,  O.... 


STEUBENVILLE,  CANTON  AND  CLEVELAND  RAILWAY. 
DIRECTORS. 
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Name. 

Residence. 

Name. 

Residence. 

J.  C  M.  Floyd 

Richmond 

Benj.  Shelly 

A.J.  Ault 

D.  Shelly 

Jeddo  0 

F  J.Frederick 

CAPITAL  STOCK. 

CAPITAL   STOCK    AUTHORIZED    BV    LAW. 

AmouQt-^common 160,000  00 

Number  of  shares — common 124 

Par  value  of  each — common $50  00 

Capital  stock  authorized  by  vote  of  company— common $300,000  360,000  00 

Amount  subscribed — common 30,050  00 

Total  paid  in  capital  stock— common  8,959  84 

Average  amount  paid  in  per  mile  of  single  main  track  (72  miles) 124  44 

Proportion  of  same  for  Ohio  (72  miles) All. 

Stockholders,  residents  of  Ohio,  124. 

Amount  of  stock  held  by  them  June  30,  1881,  $8,9.59.84. 

Agents  authorized  to  transfer  stock:     J.  C.  M.  Floyd,  President,  L.  Fryer,  Secretary, 

Richmond,  Jefferson  county,  Ohio. 
Number  of  shares  transferred  within  the  rear  at  such  agencies:   None. 


COST  OF  ROAD  EQUIPMENT,  Etc. 


Construction  account 


Right  of  way 

Civil  engineering 

Grading  and  masonry., 

Bridges 

Timber  anci  ties 

Fencing : 

Interest  and  discount.. 
Contingent  expenses  .. 


Total  expenditures  for  construction. 


$3,730  57 

557  28 

30,424  41 

100  00 

1,982  23 

154  87 

1,540  57 

1,631  19 


$40,121  72 


87 
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CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881 


LIABILITIES. 


Paidinstock $8,959  84 

Unfunded  debt 31,161  88 


$40,121872 


ASSETS. 

Construction  and  grading $30,424  41 

Tie  account 1,820  00 

Bridging  account 100  00 

Fencing  account 154  87 

Lumber  account 162  23 

Engineering  557  28 

Eights  of  way  3,730  57 

Contingencies  1,631  79 

Interest  and  discount 1,540  57 

$40,121  72 


Slate  of  Ohio,  County  of  Jefferson,  ss.  : 

L.  Fryer,  Secretary  of  tlie  Steubenville,  Canton  and  Cleveland  Railway  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  officers  and  agents  of  tkis  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881, 
to  the  best  of  his  knowledge  and  belief. 

(Signed)  L.  Fkyer, 

[seal  of  k.  k.]  Secretary. 

Subscribed  and  sworn  to  before  me,  this  29th  day  of  July,  A.  D.  1881. 

[seal]  J.  W.  Stephenson, 

Notary  Public. 


WHEELING  AND  LAKE  ERIE  RAILROAD  COMPANY. 


Name  of  road  :     The  Wheeling  and  Lake  Erie  Railroad. 
By  whom  owned  :     The  Wheeling  and  Lake  Erie  Railroad  Company. 
By  whom  operated  :     Not  operated,  being  only  in  process  of  construction. 
Name  of  p^son  making  this  report :     W.  A.  Mack,  President  of  The  Wheeling 
and  Lake  Erie  Railroad  Company. 
General  ofiBce  at  Norwalk. 
Principal  office  in  Ohio  at  Norwalk. 
Address  correspondence  relating  to  this  report  to  W.  A.  Mack,  at  Norwalk. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Original  charter  was  dated  April  1,  1871,  under  the  name  of  the 
Wheeling  and  Lake  Erie  Railroad  Company.  Supplemental  certificate, 
dated  December  22,  1873,  giving  authority  to  pass  through  the  county 
of  Lorain.  Charter  for  construction  of  the  Huron  branch,  running 
from  "a  point  on  the  main  line  at  or  near  Milan,  Erie  county,  Ohio,  to 
the  government  pier- at  Huron,  in  the  same  county",  dated  December 
16,  1878,  a  distance  of,  about  9  miles. 

The  road  is  now  only  in  proce.-s  of  construction,  no  trains  other 
than  construction  trains  being  operated,  and  is  wholly  in  the  hands  of 
the  contractor  and  lessee,  and  to  so  remain  until  the  completion  of  the 
whole  road  from  Wheeling  to  Toledo. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

1              Address. 

Salary 

W.  A.  Mack 

President 

Secretary  

Treasurer 

General  Manager 

General  Superintendent. 

Chief  Engineer 

1 

f  Executive  Committee.. 

D.  A.  Baker 

J.  S   Oliver 

.T.  S.  OUver 

11 

W.  A.  Mack 

"    Norwalk,  0 

M.  H.  Pebbles 

J.  N.  Bostwick 

" 

J.  W.  Wickham,  Jr 

S.  W.  Sutherland 

Umithfleld 

R.  H.  Cochran  

Wheeling,  W.  Va 
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DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

W  A  Mack 

D  .S   Wadsworth 

Wellington. 
Smithfield 

J  S.  Oliver 

S  W  Sutherland    

M.  H.  Pebbles 

11 

I.  W.  Bostwick 

11 

J.  B.  Baxter 

Hopedale. 
Martin's  Ferry. 
Wheeling,W.V. 

J.  W.  Wickham  Jr 

R  H  Cochran 

Wheeling 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law — 

Amount— common $5,250,000  GO 

Number  of  shares — common 105,000 

Par  value  of  each — common 50  00 

Capital  stock  authorized  by  vote  of  company — common 5,250,000  00 

Total  paid  in  capital  stock — common,  approximate $172,895  00 

Capital  stock  issued,  and  on  what  account,  as  follows : 

For  subscriptions  paid  in  cash,  services  rendered  and  original  con 

struction,  total 172,896  00 

Amount  of  stock  held  by  stockholders  June  30,  1880,  approximate 172,000  00 

Agents  authorized  to  transfer  stock  ;     Farmers'  Loan  and  Trust  Co.,  New  York  City. 

FUNDED  DEBT. 

Kind  of  bond  or  obligation — First  mortgage  bonds  ;  if  and  how  secured,  first  mort- 
gage ;  date  of  issue,  November  1,  1879;  when  due,  November  1,  1809;  rate  of 
interest,  6  per  cent. ;  total  amount  of  authorized  issue,  53,.500,000  ;  total  amount 
actually  issued,  $84,000.00. 

COST  OF  ROAD  EQUIPMEXT,  Etc. 


^       CO.'^STRUCTION   ACCOUNT. 

Expenditures  for  the  year  ending  June  30, 1881 : 

Right-of-way,  approximate $100,000  00 

Civil  engineering 27,645  62 

Grading  and  masonry 130,452  05 

Bridges,  timber  and  ties 149,155  66 

Superstructure  and  freight  on  material 30,638  04 

Fencing 3,000  14 

Total  expenditures  lor  construction $438,891  51 
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PEOPOSED   LINES. 

From  Wheeling  via  Norwalk  to  Toledo 210  miles 

From  Norwalk  to  Huron  13      " 

Length  graded,  not  laid  with  rail,  approximated 50      " 

Proposed  gaage,  4  feet  8i  inches. 

GAUGE,   GRADE,    CURVATURE,    RAILS,    ETC. 

Gauge  4  feet  8J  inches. 

Grade — Maximum,  per  mile 60  feet. 

Longest  maximum 3,000    " 

Aggregate  length  of  maximum  3,000     " 

Curvature — Shortest  radius 716    " 

Aggregate  length  of  shortest  radius , 450    " 

Aggregate  length  of  all  radii 15,574    " 

Rail — Steel — On  road 12  miles. 

Average  weight  per  yard 56  lbs. 

Ties — Average  number  per  miie 3,000 

Number  laid  during  the  year 36,000 

BRIDGES,   TRESTLES,   ETC.,   IN    OHIO. 


Combination,  2 ;  greatest  age,  1  month  ;  aggregate  length,  224  feet. 
Trestles — 2;  greatest  age,  2  months;  greatest  height,  25  ft.;   greatest   length,  400; 
aggregate  length,  750  ft. 

Length  of  shortest  span  of  truss,  52.5  feet ;  of  longest,  72  feet. 
Greatest   space   between  cross  ties  upon  bridges  and  trestles,  16  inches ; 
length  of  ties,  10  feet. 
Number  of  track  stringers — On  trestles,  6 ;  on  bridges,  2. 
Are  all  bridges  and  trestles  provided  with  guard  rails  ?    Yes. 

CROSSINGS. 

What  railroads  cross  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
New  York,  Pennsylvania  and  Ohio  Railroad  at  Pike  Station,  Wayne  county,  Ohio. 

DOINGS  OF  THE  YEAR  ENDING  JUNE  30th. 


Bridges  built  in  Ohio,  as  follows : 


Location  or  how  designated. 

Construction. 

Material. 

Length. 

Wood  and  iron 

72  feet 

52  ft  6  in 

Trestles  built  in  Ohio,  2  ;  aggregate  length,  750  feet.. 
Rail  laid — Steel,  56  pounds- per  yard — miles  of  track,  12. 
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Slate  of  Ohio,  County  of  Huron,  ss.  ; 

James  S.  Oliver,  General  Manager  and  Superintendent  of  the  Wheeling  and  Lake 
Erie  Eailroad  Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  fore- 
going statements  to  be  prepared  by  the  proper  oflBcers  and  agents  of  this  company, 
and  having  carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct 
statement  of  the  condition  and  affairs  of  said  company,  on  the  30th  day  of  June, 
A.  D.  1881,  to  the  best  of  his  knowledge  and  belief. 

(Signed)  J.  S.  Oliver, 

[seal  of  r.  r.]  Gen'l  Manager  and  Sup't, 

Subscribed  and  sworn  to  before  me,  this  13th  day  of  October,  A.  D.  1881. 
[seal]  D.  H.  Young" 

Notary  Public,  Huron  county,  Ohio. 


REPORTS  OF 

INCLmED  PLANE  RAILWAYS. 


CINCINNATI  AND  CLIFTON  INCLINED  PLANE  RAILROAD. 


Name  of  road  :     Cincinnati  and  Clifton  Inclined  Plane  Railroad. 
By  whom  owned  :     Cincinnati  Street  Eailway  Company. 
By  whom  operated  :     Cincinnati  Street  Railway  Company. 
By  what  authority  :     Consolidation,  July  1,  1880. 

Name  of  Company  making  this  report :     Cincinnati  Street  Railway  Company. 
General  office  at  Room  6,  N.  W.  corner  5th  and  Walnut  Sts.,  Cincinnati,  Ohio. 
Principal  office  in  Ohio  at  Room  6,  N.  W.  corner  5th  and  Walnut  Sts.,  Cincinnati,  0. 
Address  correspondence  relating  to  this  report  to  James  A.  Collins,   Auditor,  at 
Room  6,  N.  W.  corner  5th  and  Walnut  Sts.,  Cincinnati,  Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 

The  Cincinnati  &  Clifton  Inclined  Plane  R.  R.  Co.  being  consolidated  with  other 
companies,  forming  the  Cincinnati  Street  Railway  Company,  does  not  keep  up  sepa- 
rate organization. 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law — Amount — common $300,000 

Number  of  shares — common 6,000 

Par  value  of  each — common S50 

COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTKUCTION  ACCOUNT. 

Expenditures  prior  to  July  Ist,  1880 — Incline  Plane  and  depots $84,138  86 

Street  Railroad  track 43,113  24 

Bellevue  House  and  terrace...^..  39,921  89 

Total  expenditures  for  construction  $167,173  99 

COST   OF  KQniPMKNT   OWNED   BY   COMPANY. 

1  stationary  engine $6,000  00 

2  elevator  cars 1,800  00 

14  street  cars 12,600  00 

79  horses 7,890  18 

Harness,  &c ; 1,017  05 

Total  cost  of  railroad  equipment  owned  by  company $29,307  23 
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"I 

LINK  IN  OPERATION. 

Length.        In  Ohio. 

Single  main  track,  Head  of  P'lm  street  to  Burnet  Woods  Park...       3.34  3.34 

Length  in  Ohio,  distributed  as  follows: 

All  in  Hamilton  county :     Total  main  track,  3.34. 

GAUGE,    GRADE,   CURVATURE,    RAILS,    ETC. 

Gauge  5ft.2Jin. 

Bail— Iron— On  road 3.34  miles. 

Average  weight  per  yard 42  lbs. 

TRANSPORTATION. 

Pabsengers — Number  carried — street  railroad 550,980 

inclined  plane  855,589 

Total 1,406,569 

Average  amount  received  for  each 415c. 

EARNINGS,  OPERATING  EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE  30. 

EARNINGS. 

Passenger  transportation — street  railroad 116,311  16 

inclined  plane 42,105  10 

Total $58,416  26 

OPERATING   EXPENSES. 

Inclined  plane $15,374  82 

Street  railroad  (estimated) 13.048  93 

Total  operating  expenses $28,423  75 


Net  income  over  operating  expenses  and  rents  paid  (est'd  partly)         $29,992  51 


State  of  Ohio,  County  of  Hamilton,  ss. : 

John  Kilgour,  Vice  President  of  the  Cincinnati  Street  Railway  Company,  owner 
of  the  Cincinnati  and  Clifton  Inclined  Plane  Railroad,  being  duly  sworn,  deposes 
and  says  that  he  caused  the  foregoing  statements  to  be  prepared  by  the  proper  offi- 
cers and  agents  of  this  company,  and,  having  carefully  examined  the  same,  declares 
them  to  be  a  true,  full,  and  correct  statement  of  the  condition  and  afiairs  of  said 
company  on  the  thirtieth  day  of  June,  A.  D.  1881,  to  the  best  of  his  knowledge  and 
belief. 

(Signed)  John  Kilgour, 

[seal  of  r.  r.]  Vice  President  Cincinnati  Street  Railway  Co. 

Subscribed  and  sworn  to  before  me  this  1st  day  of  September,  A.  D.  1881. 
[seal.]  N.  Marchant,  Notary  Public. 


CINCINNATI  INCLINED  PLANE  RAILWAY  COMPANY. 


Name  of  road  :     Cincinnati  Inclined  Plane  Railway. 
By  whom  owned  :     Cincinnati  Inclined  Plane  Railway  Company. 
By  whom  operated  :     Cincinnati  Inclined  Plane  Railway  Company. 
Name  of  person  making  this  report :     J.  M.  Doherty,  Superintendent  Cincinnati 
Inclined  Plane  Railway  Company. 
General  office  at  Cincinnati,  O. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

Joseph  S  Hill 

General  Superintendent... 
[  Executive  Committee  < 

$3,606 

George  A.  Smith 

Jos  S  Hill 

$3,000 

DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cincinnati,  0... 

M.  L.  Doherty 

Jos.  S.  Hill 

Wm.  Wiswell 

H.  G.  Hunnewell 

" 

E.  V.  Cherry 

CAPITAL  STOCK. 

Capital  stock  authorized  by  law  :  Amount — common $50,000  00 

Number  of  shares — common 1,000 

Par  value  of  each — common 50  00 

Total  paid  in  capital  stock — common 10,050  00 

Average  amount  paid  in  per  mile  of  single  main  track  (6  miles)  1,675  00 

Stockholders,  residents  of  Ohio,  7. 

Amount  of  stock  held  by  them  June  30,  1881,  $10,050.00. 
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FUNDED  DEBT.  _ 

If  and  how  secured,  Ist  mortgage;  date  of  issue,  July  1, 1877|;  when  due,  July  1, 
1897,  rate  of  interest,   7  percent.;   amount  of   authorized  issue,  $150,000;     amount 
actually  issued,  $125,000. 
Average  amount  per  mile  of  single  main  track  (6  miles)..  $20,833  36 

OTHER  INDEBTEDNESS. 

Total  unfunded  debt 65,619  81 

Increase  since  June  80,  1880 20  00 

COST  OF  ROAD  EQUIPMENT,  Etc. 

Construction  of  road,  depots,  stationary  engines,  real  estate,  etc. — Expenditures 
prior  to  July  1,  1880,  $145,239.22 ;  expenditures  for  the  year  ending  June  30,  1881, 
$2,035.40;  total  expenditures  to  July  1,  1881,  $147,274.66. 

COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

26  first-class  passenger  cars,  24  street  cars,  2  plane  cars $23,400  00 

136  horses 17,000  00 

10  mules 1,500  00 

Harness 2,800  00 

Tools 1,200  00 

Total  permanent  investment 193,174  66 

Average  per  mile  (of  single  main  track,  6  miles) 32,195  77 

Length  in  Ohio,  distributed  as  follows : 

Hamilton  county,  double  track,  3 ;  sidings,  etc.,  .5 ;  total,  3.5. 

GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge 5jV  feet. 

Rail — Iron — Average  weight  per  yard 42  lbs. 

EMPLOYES. 

Superintendents 1 

Engineers 2 

Stablemen  14 

Laborers 2 

Clerks  2 

Firemen  2 

Mechanics 4 

Conductors 28 

Drivers 33 

Collectors 3 

Total  number  employed  by  company  in  operating  line 91 
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RATES  OF  TRANSPORTATION. 

PASSENGBKS.  . 

Highest.       Lowest.       Average. 
Fare  charged  per  mile — 

For  distances  less  than  8  miles 5  Cts.        If  Cts.      3|  Cls. 

TEANSPOKTATION. 

Passengers — Number  carried,  local 2,363,520 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

EARNINGS. 

Passenger  transportation — local $90,195  94 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $237  27 

Horses 2,105  00 

Feed 11,482  81 

General  expenses: 

Taxes  in  Ohio 2,994  62 

Salaries,  wages,  etc 41,930  85 

Other  general  expenses  of  operating 14,091  75 

Total  operating  expenses $72,842  33 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

RECEIPTS   OTHER  THAN    EARNINGS. 

Sale  of  real  estate— cars $1,600  00 

Increase  of  floating  debt 1,736  30 

$3,336  30 

PAYMENTS   OTHER   THAN  OPERATING   EXPENSES   AND   RENTALS. 

Interest  on  bonds $7,776  59 

Interest  on  floating  debt 5883  26 

Construction  of  new  work 2,035  44 

$15,695  29 

CONDENSED  GENERAL  BALANCE  SHEET,  JULY  1,  1881. 

LIABILITIES. 

Stock $10,050  00 

Original  purchase  67,086  11 

Loan 270  00 

Bond  account 125,000  00 

P.  &  L.  G 4,993  86 

$207,399  97 
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ASSETS. 

Road  and  equipment $193,174  66 

Lor.  stock 7,500  00 

Cash 6,725  31 

$207,399  97 


Slate  of  Ohio,  County  of  Hamilton,  ss.  : 

James  M.  Doherty,  Superintendent  of  the  Cincinnati  IncHned  Plane  Railway 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having  care- 
fully examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.  D.  1881, 
to  the  best  of  his  knowledge  and  belief. 

(Signed)  J.  M.  Doherty, 

[seal  of  k.  r.]  Sup'i  Cincinnati  Inclined  Plane  R'y  Co. 

Subscribed  and  sworn  to  before  me,  this  12th  day  of  October,  A.  D.  1881. 

N.  Marchant, 
[seal.]  Justice  of  the  Peace. 


MT.  ADAMS    AND   EDEN    PARK    INCLINED   RAILWAY 
COMPANY. 


Name  of  road :     Mt.  Adams  and  Eden  Park  Inclined  Railway. 
By  whom  owned :     Mt.  Adams  and  Eden  Park  Inclined  Railway  Company. 
By  whom  operated  :     Mt.  Adams  and  Eden  Park  Inclined  Railway  Company. 
Name  of  company  making  this  report:     Mt.  Adams  and  Eden  Park  Inclined 
Railway  Company. 

General  office  at  Cincinnati,  Ohio. 

Address  correspondence  relating  to  this  report  to  G.  B.  Kerper,  President. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

Mt.  Adams  &  Eden  Park  Inclined  Railway. 

The  capital  stock  of  the  company  was  originally  S500,000;  it  was 
increased  October  1,  1880,  to  one  million  dollars  ($1,000,000;. 

The  Mt.  Adams  Inclined  Railway  begins  on  Lock  street,  near  Fifth 
street,  in  the  city  of  Cincinnati,  and  runs  to  Mt.  Adams. 

The  length  of  track  is  1,000  feet. 

The  gauge  of  track  is  7  feet  6  inches 

The  elevation  from  Lock  street  to  Mt.  Adams  is  300  feet.  It  passes 
over  Kilgore,  Baum  and  Oreuon  streets,  by  iron  bridges.  An  account  of 
cost  is  given  on  the  following  pages. 

Roads  acquired  by  purchase  : 

The  Eden  Park,  Walnut  Hills  A  Avondale  St.  Railroad  Co.,  October 
1,  1880,  purchased  for  $350,000. 

Length  of  route  :  Beginning  at  the  head  of  the  Mt.  Adams  Inclined 
Railway,  running  through  Eden  Park  to  the  northern  terminus  of  Wal- 
nut Hills.  It  is  about  three  miles  of  double  track.  Gauge  of  track,  5 
feet  2  inches.     Number  of  cars  on  this  line,  20. 

Route  No.  15  :  This  line  runs  from  Fountain  Square  to  foot  of  In- 
cline. Length  of  line,  three  quarters  (f)  of  a  mile  double  track.  Cost  of 
Route  No.  15,  $17,069.72. 

The  receipts  and  expenses  of  both  these  lines  are  included  in  the 
report  of  the  Mt.  Adams  &  Eden  Park  Inclined  Railway. 
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Name. 

Office. 

Address. 

Salary. 

G.  B.  Kerper 

$3,000 

J.  R.  Murdock 

Secretary 

G.  B.  Kerper 

Treasurer  

DIIIECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Cincinnati,  0  ... 
Louisville,  Ky... 
Cincinnati,  0  ... 

Cincinnati,  0. 

S.  M.  Lemont  

J.  R.  Murdock  

ii 

CAPITAL   STOCK. 

Capital  stock  authorized  by  law — 

Amount— common  $1,000,000  00 

Number  of  shares — common 2,000 

Par  value  of  each — common $50  00 

Increase  since  June  30,  1880 — common 500,000  00 

Capital  stack  authorized  by  vote  of  company — 

Amount— common  1,000,000  00 

Amount  subscribed — common 769,550  00 

Total  paid  in  capital  stock— common    7(59,550  00 

Increase  since  June  30, 1880 — common 500,000  00 

Capital  stock  issued,  and  on  what  account,  as  follows: 
For  subscriptions  paid  in  cash — No.  shares,  1,549;  amount  of  common..       769,550  00 
Stockholders,  residents  of  Ohio,  10. 
Amount  of  stock  held  by  them  June  30,  1881,  $744,550. 

FUNDED  DEBT. 


1.    Kind  of  bond 
or  obligiUions. 

2.    If  and  how 
secured. 

3.    Date  of 

4.    When  due. 

1 
C4 

6.    Amount 

of  authorized 

issue. 

7.    Amount 

actually 

issued'. 

Oct.l,    1880 

Oct.    1,     1885 
1890 
1895 
190U 
19U5 

6 
6 
B 
6 
6 

$50,000  00 
50,000  00 
50,000  00 
50,000  00 

100,006  00 

850.000  00 
.50,000  00 
50,000  00 
50,000  00 

100,000  00 

Total 

8300,000  00 

?300,000  00 
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EARNINGS,   OPERATING    EXPENSES,   Etc.,   FROM   NOVEMBER   1,  1880,  TO 
SEPTEMBER  1,  1881,  TEN  MONTHS. 

EARNINGS. 

Passenger  transportation — local $91,324  22 

Total  operating  expenses 59,676  50 

Net  earnings 31,647  72 

CONDENSED  GENERAL  BALANCE  SHEET,  SEPTEMBER  1,  1881. 

LIABILITIES. 

First  mortgage  bonds S300,000  00 

Capital  stock 769,550  00 

Bills  payable  11,011  35 

Accounts  payable 4,499  01 

$1,085,060  36 

ASSETS. 

Real  estate    $408,622  88 

Inclined  Railway,  stations  and  machinery 193,171  60 

Route  No.  15,  Street  Passenger  Railway 17,069  72 

Route  No.  16,        "               •'            "        350,000  00 

Ticket  account 15,432  69 

City  of  Cincinnati 8,750  00 

Discount  on  stock 78,638  63 

Accounts  receivable 5,686  55 

Cash  on  hand 7,688  29 

$1,085,060  36 


State  of  Ohio,  County  of  Hamilton,  ss.  ; 

George  B  Kerper,  President  of  the  Mt.  Adams  and  Eden  Park  Railway  Com- 
pany, being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  statements 
to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having  care- 
fully examined  the  same,  declare  them  to  be  a  true,  full,  and  correct  statement  of  the 
condition  and  afTairs  of  said  company  on  the  thirtieth  day  of  June,  A.  D.,  1881,  to 
the  best  of  his  knowledge  and  belief. 

(Signed)  G.  B.  Keeper, 

[seal  of  r.  r.]  President. 

Subscribed  and  sworn  to  before  me,  this  6th  day  of  October,  A.  D.  1881. 
[seal.]  Mathew  J.  Day, 

Notary  Public,  Hamilton  County,  0. 


PRICE  HILL  INCLINED  PLANE  RAILWAY. 


Name  of  road  ;    Price  Hill  Inclined  Plane  Railway. 
By  whom  owned  :     John  E.  Price.  Rus  E.  McDuffie,  Geo.  T.  McDuffie. 
By  whom  operated  :     John  E.  Price,  Rus  E.  McDufiSe,  Geo.  T.  McDuffie. 
Only  office  at  Price  Hill,  Cincinnati,  Ohio. 

Address  correspondence  relating  to  this  report  to  Rus  E.  McDuffie,  Price  Hill, 
Cincinnati,  Ohio. 

HISTORY  OF  ORGANIZA.TION  AND  CONSTRUCTION. 

Plane  built  during  fall  of  1874  and  spring  of  1875.  Commenced 
running  regularly  .July  14,  1875.  Was  operated  by  Wm.  Price,  Esq., 
until  October  1,  1878,  and  after  that  by  the  present  com  pan  j'. 

Is  not  an  incorporated  company,  and  has  not  elected  a  President  or 
any  regular  officers. 

COST  OF  ROAD  EQUIPMENT,  ETC. 


Grading  and  masonry 

Bridges 

Timber  and  ties \      $10,000  00 

Superstructure  

Iron  rails » 

Passenger  and  freight  stations ")  Q^nn  on 

Engine  and  car  houses J  ' 

COST   OF   EQUIPMENT   OWNED   BY   COMPANY. 

5  locomotives $9,000  00 

2  passenger  cars 300  00 

2  platform  cars 300  00 

Tools  and  supplies 100  00 

Real  estate  used  by  buildings  and  track 3,730  00 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th 

OPERATING    EXPENSES. 

Total  expense  of  operating,  per  year $17,000  GO 

Taxes  in  Ohio,  peryear 1,600  00 

Total  operating  expenses,  being  80  per  cent,  of  earnings. 

88  R.R.C. 


REPORTS  OF  PRIVATE  RAILWAYS. 


ANTWERP  AND  PUCKERBRUSH  RAILROAD. 


Name  of  road :     Antwerp  and  Puckerbrush  Railroad. 

By  whom  owned  :     Thomas  G.  Fitzsimmons. 

By  whom  operated :     Thomas  G.  Fitzsimmons. 

By  what  authority  ;     Ownership. 

Name  of  person  making  this  report:  Tliomas  G.  Fitzsimmons,  Antwerp  and 
Puckerbrush  Railroad  Company. 

Principal  office  in  Ohio  at  Antwerp. 

Address  correspondence  relating  to  this  report  to  Thos.  G.  Fitzsimmons,  at  Ant- 
werp, Ohio. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Name. 

Office. 

Address. 

Salary. 

SlOO 
200 

11 

General  Superintendent... 

11 

300 

COST  OF  EQUIPMENT  OWNED  BY  COMPANY. 

1  locomotive , $1,200 

8  platform  cars 600 

1  hand  car 50 

All  other  rolling  stock,  tools,  machinery,  etc < 1,850 

Total  cost  of  railroad  equipment  owned  by  comp.any 12,000 

Average  amount  per  mile  (of  single  main  track,  4  miles) 3,000 

Proportion  for  Ohio,  4  miles. 

Total  for  road  and  equipment 12,000 

Proportion  of  same  for  Ohio 12,000 

CHARACTERISTICS,  Etc. 

PROPOSED   LINES. 

From  Antwerp,  via  Swamptown  to  Woodpile 3i  mi. 


LINE   IN   OPERATION. 

Length.  In  Oliio. 

Single  main  track 3J  miles.        All, 


J 
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ROLLING  STOCK. 

Locomotives 1;  average  weight 18,000 

Freight  cars 8;  "  3,000 

Kind  of  brake :     No  kind. 
Number  of  cars  equipped  with  train  brakes,  3. 

Are  all  cars  run  on  this  road  heated  and  lighted  as  prescribed  by  law?     No. 
State  methods  of  heating  cars  used  for  the  transportation  of  passengers :     Every 
person  to  bundle  up  good  on  cold  days  or  keep  off. 

TRANSPORTATION. 

Passengers — Total  number  carried,  through 3,000 

Average  number  of  miles  traveled  by  each 3J 

Average  amount  received  for  each,  nothing. 

Freight — Total  tons  carried,  through 3,000 

Average  tons  in  each  loaded  car  per  trip 4J 

Total  movement,  or  tons  carried  one  mile 100,000 

Average  amount  per  mile  received  for  each  ton 3  cts. 

Average  cost  per  ton  freight  per  mile 3 

Average  amount  received  for  each  ton  through  freight 3 

Articles  transported :  Tons.         Per  cent. 

Wood 30,000  100 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

OPERATING   EXPENSES. 

Conducting  transportation $12,000  00 

General  expenses: 

Taxes  in  Ohio 300  00 

Total  operating  expenses,  being  100  per  cent,  of  earnings. 
Net  earnings  of  3i  miles  operated,  nothing. 

CONDENSED  GENERAL  BALANCE  SHEET  JULY  1,  1881. 

Liabilities,  none. 

ASSETS. 

160  tons  old  rails,  iron $5,000  00 

1  old  locomotive 1,200  00 

8  cars 600  00 

1  hand-car 50  00 

Right-of-way 100  00 

Road-bed    250  00 

Total S7,200  00 


HAYDENVILLE  BRANCH  RAILWAY. 


Name  of  road :     Haydenville  Branch  Railway. 

By  whom  owned :     Peter  Hayden. 

By  whom  operated  :     Peter  Hayden. 

Name  of  person  making  this  report :     Peter  Hayden.    "J." 

General  office  at  Haydenville,  Ohio. 

Principal  office  in  Ohio  at  Haydenville. 

Address  correspondence  relating  to  this  report  to  Peter  Hayden, at  Haydenville, 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

The  Haydenville  Branch  Railway  was  built  by  Peter  Hayden  in 
the  year  1869,  for  the  purpose  of  carrying  coal  freight  from  his  coal 
mines  located  in  Green  and  Ward  townships,  of  Hocking  county,  Ohio, 
to  the  C.  H.  &  V.  Railway ;  the  point  of  junction  being  in  the  north- 
west corner  of  section  twelve,  Starr  townshp,  of  Hocking  county.  Since 
the  building  of  the  road  it  has  been  operated,  kept  in  repair,  and  taxes 
paid  by  Peter  Hayden. 

At  time  of  building,  the  road  was  nearly  all  on  lands  belonging  to 
the  builder,  since  which  time  most  of  that  not  then  owned  by  him  has 
been  acquired. 

COST  OF  ROAD  EQUIPMENT,  Etc. 

CONSTKUCTION    ACCOUNT. 

Right-of-way S600  00 

COST   OF   EQUIPMENT  OWNED   BY   P.   HAYDEN. 

a^ocomotives '. $14,000  00 

6  dump  cars • 3.000  00 

All  other  rolling  stock,  100  four-wheel  coal  cars 35,000  00 

135  eight-wheel  coal  cars 54,000  00 

One          "           water  car 400  00 

One          "          logcar 400  00 

CHARACTERISTICS,  Etc. 

GAUGE,   GRADE,   CURVATURE,   RAILS,   ETC. 

Gauge 56J  inches. 

Kail— Iron— On  road 2  miles. 

Average  weight  per  yard 60  lbs. 

Ties — Average  number  per  mile 2,500 

Number  laid  during  the  year 1,000 
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TEANSPOKTATION. 


Articles  transported :  Tons. 

Coal 100,000 

Fireclay  250 

Ores 100 


THE  SALINEVILLE  BRANCH  RAILROAD. 


Location  of  principal  office,  Cleveland,  Ohio. 

This  is  a  private  road,  and  is  not  owned  by  a  corporation.  It  is  used 
in  transporting  coal  from  the  mines  to  the  Cleveland  &  Pittsburgh  Rail- 
road at  Salineville  Station. 

LINE  OPERATED. 

Length  of  road  operated,  3^  miles. 

ROAD   CONSTRUCTED   BY  OWNERS. 

Right  of  way  and  fencing — monthly  donated $800 

Engine  house,  etc 400 

Miscellaneous 28,800 

Total  expenditures  for  construction $30,000 

Locomotives  used,  1 ;  weight,  28  tons;  owned  by  James  Farmer. 

Bridges,  2,  wood;  100  feet  span  each. 

Rails  used  on  road,  60  pounds  per  yard. 

Equipment,  none. 

Oars  used,  belong  to  other  roads. 

Speed  of  trains,  10  miles  per  hour. 

EMPLOYES. 

Superintendents 1 

Engineers 1 

Brakemen 1 

Laborers 2 

Total  number  employed  in  operating  line 5 
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DOINGS   FOR   THE   YEAR. 

Fuel  consumed — wood,  55  cords \         <&Qon 

coal,  320  tons ]         *^''" 

Total  operating  expenses 5,000 

OWNERS. 

James  Farmer Cleveland,  Ohio. 

Beulah  R.  Price " 

Ellen  F.Price Newark,  N.  Y. 

Allen  Jones Hartford,  N.  Y. 

General  Superintendent,  James  Farmer. 


SHERIDAN   MINING  COMPANY'S  ROAD. 


Name  of  road:     Sheridan  Mining  Company. 

By  whom  owned :     Same.  < 

By  whom  operated :     Trustees  Sheridan  Mining  Company. 

Name  of  company  making  this  report:     Trustees  Sheridan  Mining  Company, 

General  office  at  Sheridan  Coal  Works,  Ohio. 

Principal  office  in  Ohio  at  Sheridan  Coal  Works,  Ohio. 

Address  correspondence  relating  to  this  report  to  Sheridan  Coal  Works,  Ohio. 

HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

This  short  road  belongs  to  the  Sheridan  Mining  Company,  whose 
business  is  conducted  by  the  Trustees  of  the  Sheridan  Mining  Company. 
Road  is  used  for  delivering  coal  from  their  mines  to  the  Ohio  river.  No 
changes  during  last  year.  Has  been  constructed  for  some  time — no 
account  kept  of  its  construction.  Built  in  1864 — part  1879.  It  has  no 
capital,  as  it  belongs  to  the  company. 

COST  OF  ROAD  AND  EQUIPMENT,  Etc. 

COST  OF   EQUIPMENT  OWNED   BY   COMPANY. 

Box  freight  cars,  33 $660  00 

Wrecking  cars 10  00 

All  other  rolling  stock,  tools,  machinery,  etc 670  00 
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CHARACTERISTICS,  Etc. 

LINE   IN   OPERATION. 

Length. 

Single  main  track 1 

Aggregate  of  sidings  and  other  tracks J 

Total  length  laid  with  rail  computed  as  single  track 1^ 

GAUGE,   GRADE,   CURVATITRE,    RAILS,    ETC. 

Rail— Iron — On  road liV  miles. 

Ties — About  18  inches  apart. 

BRIDGES*  TRESTLES,   ETC.,   IN   OHIO. 

Trestles — 2 ;  greatest  age,  5  years ;  greatest  height,  50  feet ;  greatest  length,  100  feet ; 
aggregate  length,  135  feet. 
Length  of  shortest  span  of  truss,  6  feet;  of  longest,  7  feet;  greatest  length 

of  beams  between  points  of  support,  if  not  trussed,  6  feet  6  inches. 
Greatest  space  between  cross  ties  upon  bridges  and  trestles,  30  inches; 

length  of  ties,  6  feet  6  inches. 
Number  of  track  stringers,  2. 

Are  all  bridges  and  trestles  provided  with  guard  rails  ?    The  long  one  is. 
Do  all  bridges  and  trestles  receive  stated  examinations?    Yes. 
How  often  ?    Every  day  or  so. 

Are  the  examinations  analytical,  and  are  they  made  by  a  competent  per- 
son ?    By  competent  persons. 

CROSSINGS. 

Kumber  of  crossings  of  highways  over  railroad 2 

"  "  "  under  railroad 7 

STATIONS   AND  TELEGRAPH. 

TELEGRAPH   LINE. 

Miles  on  line  of  road  operated Ij'^ 

Miles  of  same  owned  by  railroad  company l^Jj 

EMPLOYES. 

Total  number  employed  by  company  in  operating  line 3 

AVERAGE  LIFE  OF  LOCOMOTIVES,  CARS,  RAILS,  TIES,  BRIDGES,  ETC. 

Average  life 
Equipment  and  superstructure.  in  years. 

Cars — Coal 5 
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ROLLING  STOCK. 

Freight  cars 33 

Number  of  cars  equipped  with  train  brakes 33 

Kind :     Hand  brake. 

SPEED   OF   TRAINS. 

Freight  trains 4  miles  per  hour. 

TRANSPORTATION. 

Freight — Tons  carried,  through 80,000 

Average  tons  in  each  loaded  car  per  trip 4 

Articles  transported : 

Tons. 

Coal 30,000 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  30th. 

OPERATING   EXPENSES. 

Maintenance  of  way  and  structures $50  00 

Maintenance  of  cars 15  00 

Motive  power,  mules 300  00 

Conducting  transportation 300  00 


State  of  Ohio,  County  of  Lawrence,  ss. : 

Trustees  Sheridan  Mining  Co.  depose  and  say  that  they  caused  the  foregoing  state- 
rnents  to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and,  having 
carefully  examined  the  same,  declare  them  to  be  a  true,  full,  and  correct  statement  of 
the  condition  and  aifairs  of  said  company  on  the  thirtieth  day  of  June,  A.  D.  1881,  to 
the  best  of  their  knowledge  and  belief. 

(Signed)  Trustees  Sheridan  Mining  Co. 

[seal  of  r.  r.]  July  9,  A.  D.  1881. 


YOUNGSTOWN  AND  AUSTINTOWN  RAILWAY. 


Name  of  road  :    The  Youngstown  and  Austintown  Railway. 
By  whom  owned:     The  Leadville  Coal  Company. 
By  whom  operated  :     The  Leadville  Coal  Company. 
General  office  at  Youngstown,  Ohio. 
Principal  office  in  Ohio  at  Youngstown,  Ohio. 

Address  correspondence  relating  to  this  report  to  Caleb  B.  Wick,  General  Man- 
ager, at  Youngstown,  O. 


HISTORY  OF  ORGANIZATION  AND  CONSTRUCTION. 

This  road  was  built  in  the  years  1871  and  1872,  by  Wicks  &  Well 
and  the  Packard  Coal  Company,  to  haul  coal  from  their  mines  to  connect 
with  other  railroads  then  built. 

The  Packard  Coal  Company  works  were  abandoned,  and  the  Lead- 
ville Coal  Company  is  operating  what  was  known  as  Wicks'  &  Wells'  mine, 
and  purchased  the  road  from  Wicks  &  Wells  and  the  Packard  Coal  Com- 
pany. They  use  the  same  for  hauling  their  coal,  and  for  no  other  pur- 
pose. 

NAME,  TITLE,  AND  ADDRESS  OF  OFFICERS. 


Office. 


Address. 


Salary. 


Harry  I.  Higgins 
F.  H.  Matthews. 
Caleb  B.  Wicks.. 
Caleb  B.  Wicks.. 


President 

Secretary  

Treasurer  

General  Manager 


Chicago,  111 

Youngstown,  0.. 


DIRECTORS. 


Name. 

Residence. 

Name. 

Residence. 

Chicago,  111 

Youngstown,  0.. 

R.  J.  Wicks 

Youngstown,  0. 
Chicago,  111. 
Cleveland    0 

Caleb  B  Wicks  

H.  C.  Ayer 

C.  A.  Otis 

F  H.  Matthews 
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CAPITAL  STOCK. 

CAPITAL  STOCK   AUTHORIZED   BY   VOTE   OF   COMPANY. 

Amount— common $100,000  00 

Amount  subscribed — common 10,500  00 

Total  paid  in  capital  stock — common 10,500  00 

Stockholders,  residents  of  Ohio,  5. 

COST  OF  Ri  >AD  EQUIPMENT,  Etc 
Purchased  the  road  after  it  was  constructed. 

CHARACTERISTICS,  ETC. 

LINE   IN    OPERATION. 

Single  main  track — length,  3.10  miles.       • 

GAUGE,   GRADE,   CURVATURE,   RAILS,    ETC. 

Rail — Iron,  average  weight  per  yard,  60  lbs. 

s  CROSSINGS. 

What  railroads  cress  your  road  at  grade  in  this  State,  and  at  what  locality  ? 
Painesville  and  Youngstown  Railroad  at  the  west  side  of  Mahoning  river. 
Do  all  trains  stop  at  railroad  crossings  as  required  by  law  ?    Yes. 


State  of  Ohio,  County  of  Mahoning,  ss: 

Caleb  B.  Wicks,  General  Manager  of  the  Youngstown  and  Austinville  Railway 
Company,  being  duly  sworn,  deposes  and  says  that  he  caused  the  foregoing  state- 
ments to  be  prepared  by  the  proper  officers  and  agents  of  this  company,  and  having 
carefully  examined  the  same,  declares  them  to  be  a  true,  full,  and  correct  statement 
of  the  condition  and  affairs  of  said  company,  on  the  thirtieth  day  of  June,  A.D.  1881, 
to  the  best  of  his  knowledge  and  belief. 

(Signed)  Caleb  B.  Wicks, 

[seal  of  r.  r.]  General  Manager. 

Subscribed  and  sworn  to  before  me,  this  25th  day  of  July,  A.D.  1881. 

B.  S.  Higley, 
[seal]  _  Notary  Public. 


REPORTS   OF    TELEGRAPH    LINES. 


AMERICAN  DISTRICT  TELEGRAPH  COMPANY. 


Location  of  principal  office  of  the  company:     167  Vine  street,  Cincinnati,  Ohio. 
Address  correspondence  relating  to  this  report  to  Manager  American  District 
Telegraph  Company  at  Cincinnaii,  Ohio. 
Date  of  incorporation :     March  5,  1878. 
Under  laws  of  what  State  or  States :     Ohio. 
Incorporated  under  general  or  special  law :     General. 
Changes  since  original  incorporation  up  to  June  1,  1881 :     None. 


CHARACTERISTICS  OF  THE  LINE. 

This  company  puts  in  call  boxes  for  the  purpose  of  summoning  messenger  boys  to 

perform  errands ;  also  to  summon  city  fire  department  and  police. 
Total  length  of  lines,  16  miles. 
Length  of  wire — entire  line — galvanized,  16. 
Increase  within  the  year  ending  June  1,  1  mile. 

Number  of  poles  to  the  mile :     Do  not  use  poles,  but  run  over  house  tops. 
Number  of  stations — entire  line,  1 ;  in  Ohio,  1. 
Number  of  persons  employed  in  operating  and  maintaining  the  line — entire  line,  69. 


EXPENSE  AND  CONSTRUCTION  ACCOUNT. 

All  expenditures  for  construction,  etc.,  for  the  year  ending  June  1,  1881,  inclusive: 

Wire $57  50 

Instruments .530  00 

Other  material  used 175  50 

Salaries  paid ■  315  50 

Contingent  expenses -  65  50 

Expenses  not  included  in  the  above 75  00 

Total  , $1,218  50 


ORIGINAL  COST  OF  LINE,  EQUIPMENT,  Etc. 

LINE   CONSTEUCTED   BY   COMPANY. 

Our  works  were  originally  constructed  by  another  company,  and  as  we  have  no 
account  of  what  they  paid,  we  can  only  estimate  that  the  entire  construction  account 
was  about  $15,000. 
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STOCK  AND  DEBT. 

CAPITAL   STOCK. 

Amount  authorized — general $75,000  00 

Anaount  subscribed  75,000  00 

Amount  issued 75,000  00 

Par  value  of  shares $160  00 

Amount  paid  m — general All. 

Stockholders  residents  of  Ohio,  9. 

Amount  of  stock  held  by  them  June  1,  1881,  $56,000.00 

Agents  authorized  to  transfer  stock :     J.  C.  Hall,  Cincinnati,  Ohio. 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOE  YEAR  ENDING  JUNE  1st. 

EAKNINGS. 

Transmission  of  messages :    Do  not  transmit. 

Total  earnings  of  lineoperated  included  in 'this  report — othei"  sources $20,153  71 

OPERATING   EXPENSES. 

All  expenses  other  than  salaries  included  in  general  expense.    See  below. 

Salaries $13,053  71 

Other  general  expenses  of  operating 3,379  86 

Rentals  paid  :     None  but  ofBce  rent,  $75  per  month,  included  in  general  expenses. 

.Per  mile  of  operating  expenses $16,433  57 

net  earnings 3,720  30 

OFFICERS. 
Directors — George  L.  Phillips Boston,  Mass. 

L.  C.  Weir Cincinnati,  Ohio. 

C.  A.  Phillips Dayton,  Ohio. 

George  W.  Baleh Detroit,  Mich. 

J.  C.  Hall Cincinnati,  Ohio. 

President — George  L.  Phillips. 
Vice  President — L.  C.  Weir. 
Secretary— J.  C.  Hall. 
Treasurer — George  L.  Phillips. 
General  Manager — J.  0.  Hall. 


State  of  Ohio,  County  of  Hamilton,  ss. : 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  J.  C.  Hall, 
Manager  of  the  American  District  Telegraph  Company,  who,  being  duly  sworn, 
deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said  cc  mpauy  on  the 
first  day  of  June  last,  are  true  and  correct  as  he  verily  believes. 

J.  C.  Hall. 
Subscribed  and  sworn  to  before  me,  at  Cincinnati,  this  4th  day  of  August,  A.D. 
1881.  J.  Z.  Bruce, 

Notary  Public  as  aforesaid. 


AMERICAN  UNION  TELEGRAPH  COMPANY. 


Location  of  principal  office  of  company :     New  York  City. 
Principal  offlce  in  Ohio,  at  Cleveland. 

Address  correspondence  relating  to  this  report,  to  Thomas  F.  Clark,  Secretary, 
at  New  York  City. 

Date  of  incorporation,  1879. 

Under  laws  of  what  State  or  States  :     New  York  and  several  others. 

Incorporated  under  general  or  special  law  :     General. 

CHANGES  SINCE  ORIGINAL  INCORPORATION  UP  TO  JUNE  1,  1881. 

In  the  month  of  January,  1881,  this  company  sold  all  its  property, 
lines,  leases,  franchises,  and  contracts,  to  the  Western  Union  Telegraph 
Company.  No  separate  business  was  transacted  after  said  month  of 
January,  1881. 

STOCK  AND  DEBT. 

CAPITAL   STOCK. 

Amount  authorized— general $10,000,000  00 

Amount  issued 10,000,000  00 

Par  value  of  shares $100 

EARNINGS,  OPERATING  EXPENSES,  ETC.,  FOR  YEAR  ENDING  JUNE  1st. 

Operated  as  part  of  the  lines  of  the  Western  Union  Telegraph  Company,  and 
dividends  were  paid  after  January,  1881,  at  the  rate  of  six  per  cent,  on  the  par  value 
of  the  stock. 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

Nothing  under  this  head — no  records  after  sale  in  January,  1881. 

CONDENSED  GENERAL  BALANCE  SHEET,  JUNE  1,  1881. 

Liabilities— Capital  stock  issued $10,000,000 

bonds    "       5,000,000 

All  sold  to  Western  Union  Telegraph  Company,  which  assumes  all  debts  of  this 
company. 
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OFFICERS. 

Directors — Jay  Gould New  York  City. 

Norvin   Greene " 

Augustus  Schell " 

C.  D.  Morgan " 

H.   Durkee " 

Fred.   Ames a " 

F.  Gordon  Dexter " 

George  J.  Gould " 

•      W.C.Conner  

Sidney  Dillon '....  " 

D.H.Bates 

Thomas  T.  Eckert 

Russell  Sage  " 

President,  Thos.  T.  Eckert 

Vice  President,  D.  H.  Bates " 

Secretary,  Thos.  F.  Clark " 

Treasurer,  G.  P.  Morrison " 


State,  City  and  County  of  New  York,  ss. : 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  Thomas 
F.  Clark,  Secretary  of  the  American  Union  Telegraph  Company,  who  being  duly 
sworn,  deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said  Company, 
on  the  first  day  of  June,  1881,  are  true  and  correct  as  he  verily  believes,  according 
to  the  bestof  his  knowledge  and  information. 

Thos.  F.  Claek. 
Subscribed  and  sworn  to  before  me  at  New  York,  this  19th  day  of  June,  A.  D. 
1882. 

Wm.  Aenoux, 
Notary  Public  Kings  and  Neiv  York  Counties. 


89  R.R.C. 


ATLANTIC  AND  PACIFIC  TELEGRAPH  COMPANY. 


Location  of  principal  office  of  company :     195  Broadway,  New  York  City. 
Principal  office  in  Ohio  :     None. 

Address  correspondence  relating  to  this  report  to  R.  H.  Rochester,  Treasurer,  at 
New  York  City. 

Date  of  incorporation  :     December  20,  1865. 

Under  laws  of  what  State  or  States:     New  York  and  United  States. 

Incorporated  under  gefleral  ur  special  law  :     General. 

CHANGES  SINCE  ORIGINAL  INCORPORATION  UP  TO  JUNE  1,  1881. 

In  the  month  of  January,  1881,  this  company  sold  all  its  property, 
lines,  leases,  franchises  and  contracts  to  the  Western  Union  Telegraph 
Company,  and  no  separate  business  was  transacted  after  said  month  of 
January,  1881. 

STOCK  AND  DEBT. 

CAPITAL   STOCK. 

Amount  authorized— general $15,000,000  00 

Amount  issued 14,000,000  00 

Par  value  of  shares 100  00 

Agents  authorized  to  transfer  stock :     William  H.  Baker,  195  Broadway,  New  York 
City,  and  Farmer'  Loan  and  Trust  Company,  New  York  City. 

No  funded  debt. 

OTHER  INDEBTEDNESS. 

This  company  has  no  debts  other  than  its  current  accounts  outstanding  with  its 
officers,  agents,  connections,  etc.,  and  some  taxes. 

OPERATING    EXPENSES. 

Operated  as  part  of  the  lines  of  the  Western  Union  Telegraph  Company  and 
dividends  were  paid  at  the  rate  of  3  and  |  per  cent,  on  the  par  value  of  the  stock. 

CONDENSED  GENERAL  BALANCE  SHEET,  JUNE  1,  1881. 

LIABILITIES. 

Capital  .Stock  issued $14,000,000  00 

All  sold  to  Western  Union  Telegraph  Company  which  assumed  all  debts  of 
this  company. 
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.     OFFICERS. 

Directors — Norvin  Green New  York  City 

Harrison   Durkee " 

E.  D.  Morgan " 

Thos.  T.  Eckert " 

Augustus  Schell " 

John  Van  Home " 

D.  H.  Bates " 

Jay  Gould " 

Russell  Sage " 

President,  Norvin  Green " 

Vice  President,  Thos.  T.  Eckert " 

Secretary,  Wm.  H.  Baker.... " 

Treasurer,  R.  H.  Rochester " 


Shite  of  New   York,  City  and  County  of  New   York,  ss.: 

Personally  appeared  before  me,  a  Notary  Pablic  in  and  for  said  county,  R.  H. 
Rochester,  Treasurer  of  the  Atlantic  and  Pacific  Telegraph  Company,  who,  being 
duly  sworn,  deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said 
company  on  the  1st  day  of  June  last,  are  true  and  correct,  as  he  verily  believes,  accord- 
ing to  the  best  of  his  knowledge  and  information. 

R.  H.  Rochester. 

Subscribed  and  sworn  to  before  me,  at  New-  York,  this  17th  day  of  May,  A. 
D.  1882. 

[seal.]  Wm.  Arnoux, 

Notary  Public,  Kings  and  New  York  Counties. 


CINCINNATI  AND  EASTERN  TELEGRAPH  COMPANY. 


Location  of  principal  office  of  the  company :     Batavia,  Clermont  county,  Ohio. 
Principal  office  in  Ohio  at  Batavia,  Clermont  county,  Ohio. 

Address  correspondence  relating  to  this  report  to  J.  F.  Dial,  Secretary,  at  Batavia, 
Clermont  county,  Ohio. 

Date  of  incorporation  :  February  24,  1877. 
Under  laws  of  what  State  or  States  :  Ohio. 
Incorporated  under  general  or  special  law  :     General. 

CHANGES  SINCE  ORIGINAL  INCORPOR  \TION  UP  TO  JUNE  1,  1881. 

Contract  with  Western  Union  Telen;raph  Company,  modified  so  that 
the  Cincinnati  and  Eastern  Telegraph  Company's  share  of  earnings  is 
forty  per  cent,  of  receipts  of  telegraph  business  of  Cincinnati  and 
Eastern  telegraph  offices  with  Western  Union  Telegraph  offices,  and 
forty  per  cent,  of  Western  Union  Telegraph  office's  receipts  from  business 
with  offices  of  the  Cincinnati  and  Eastern  Telegraph  Company. 

CHARACTERISTICS  OF  THE  LINE. 

Entire  line.     In  Ohio. 

Single  main  line — Clenny,  O.,  to  Winchester,  0 53.    mi.      53.    mi. 

Batavia  Junction,  0.,  to  New  RichmoEd,  0 17.19  17.19 

Total  single  main  line 70.19mi.     70.19mi. 

Length  of  wire — entire  line — plain,  47.54  ;  galvanized,  22.65 ;  total,  70.19  miles. 
Length  within  the  State  of  Ohio— plain,  47.54  ;  galvanized,  22.65  ;  total,  70.19  miles. 
Increase  within  the  year  ending  June  1st,  5.46  miles. 
Number  of  poles  to  the  mile,  30. 
Number  of  stations — entire  line  (all  in  Ohio),  11. 

Number  of  persons  employed  in  operating  and  maintaining  the  line — entire  line  (all 
in  Ohio),  11. 

EXPENSE  AND  CONSTRUCTION  ACCOUNT. 

ALL  EXPENDITHEES  FOK  CONSTEUCTION,  ETC.,  FOB  THE  YEAR  ENDING  JUNE  1,  1881,  INCLUSIVE. 

Poles $139  35 

Wire .' 101  85 

Instruments 40  00 

Contingent  expenses 218  80 

Expenses  not  included  in  the  above 9  35 

Total $509  35 
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ORIGINAL  COST  OF  LINE  EQUIPMENT,  Etc. 

LINE   CONSTRUCTED    BY   COMPANY. 

Posts $1,115  30 

Wire 1,425  14 

Instruments 287  46 

Oifice  flxtures  and  other  materials  used 342  13 

Paid  for  salaries  and  labor 511  08 

Interest  and  discount  paid  during  construction 94  45 

Other  items  of  cost  not  included  in  the  above 746  09 

Total  expenditures  by  company  for  construction  $4,490  65 

Subsequent  expenditures  for  construction , 509  35 

Total  subsequent  expenditures  for  construction    $5,000  00 

Average  cost  per  mile  of  line  constructed $71  23 

Average  cost  per  mile  of  line  owned  by  company  71  23 

Proportion  of  same  for  Ohio 71  23 

STOCK  AND  DEBT. 

CAPITAL   STOCK. 

Amount  authorized — general  $10,000  00 

Increase  since  June  1,  1880 500  00 

Amount  subscribed  5,000  00 

Amount  issued 5,000  00 

Par  value  of  shares $100 

Total  paid  in  capital  stock $5,000  00 

Increase  since  June  1,  1880 $500  00 

Average  amount  paid  in  per  mile  (70.19  miles) 71  23 

Proportion  of  same  for  Ohio  (70.19  miles) 71  23 

Stockholders,  residents  of  Ohio,  8. 

Amount  of  stock  held  by  them  June  1,  1881 5,000  00 

Agents  authorized  to  transfer  stock:     M.  Jamison  and  J.  F.  Dial,  Batavia,  0. 
Number  of  shares  transferred  within  the  year  at  such  agencies,  9. 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  1. 

EARNINGS. 

Transmission  of  messages $1,537  40 

Total  earnings  of  line  operated  included  in  this  report 1,537  40 

OPERATING   EXPENSES. 

General  expenses,  as  follows : 

Taxes— Ohio $20  84 
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Salaries 249  32 

Other  general  expenses  of  operating 80  31 


Total  operating  expenses,  being  23.8  per  cent,  of  earnings $350  47 


Net  earnings  of  70.19  mi'es  operated $1,186  93 

Rentals  paid  (the  proportion  due  Western  Union  Tel.  Co.) 314  37 


Net  income  over  operating  expenses  and  rents  paid $872  56 

Percentage  of  same  to  capital  stock  and  debt,  17.45. 

Per  centage  of  to  total  means  applied  to  construction,  etc.,  17.45. 

Per  mile  of  earnings *21  90 ;  Proportion  for  Ohio $21  90 

operating  expenses        5  00 ;  "  5  00 


net  earnings $16  90; 


OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 


RECEIPTS   OTHER  THAN  EARNINGS. 

Payments  on  capital  stock $500  00 


PAYMENTS  OTHER  THAN  OPERATING  EXPENSES  AND  RENTALS. 

Dividends,  rate  6  and  5  per  cent,  on  general  stock  of  $4,500  ...      $495  00 
Last  dividend  declared  on  general  stock.  Mar.  7, 1881,  on  $4,500        225  00 

Construction  of  new  work 509  35 

—       $1,239  85 


CONDENSED  GENERAL  BALANCE  SHEET,  JUNE  1,  1881. 


LIABILITIES. 


Capital  stock $5,000  00 

Telegraph  receipts 863  50 


$5,863  50 


ASSETS. 


Construction  account $5,000  00 

Expenses  paid 32  46 

Cash  on  hand 831  04 


i,863  50 
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OFFICERS. 

Directors — M.  Jamison Batavia,  Clermont  county,  Ohio 

JohnJamison "  " 

Wm.  Mansfield "  " 

J.  F.  Dial 

S.  Feike Sardinia,  Brown  county,  Ohio. 

President,  M.  Jamison,  Batavia,  Ohio. 

Secretary  and  Treasurer,  J.  F.  Dial,  Batavia,  Ohio. 


State  of  Ohio,  County  of  Clermont,  ss.  : 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  J.  F. 
Dial,  of  the  Cincinnati  and  Eastern  Telegraph  Company,  who,  being  duly  sworn, 
deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said  company  on  the 
Ist  day  of  June  last,  are  true  and  correct,  as  he  verily  believes. 

J.  F.  Dial, 
Secretary  and  Treasurer. 
Subscribed  and  sworn  to  before  me,  at  Batavia,  Ohio,  this  26th  day  of  July, 
A.  D.  1881.  Jas.  B.  Swing, 

Notary  Public  for  said  county. 


THE  CITY  AND  SUBURBAN  TELEGRAPH  ASSOCIATION. 


Location  of  principal  office  of  the  company:     Cincinnati,  Ohio. 
Principal  office  in  Ohio  at  Cincinnati,  Ohio. 

Address  correspondence    relating    to  this  report  to    W.   H.   Eckert,   General 
Manager,  at  Cincinnati,  O. 

Date  of  incorporation :     July  1,  1873. 

Under  laws  of  what  State  or  States :     State  of  Ohio. 

Incorporated  under  general  or  special  law :     General  law. 

PROPOSED  BRANCHES  AND  EXTENSIONS. 
From  Cincinnati  to  Hamilton,  20  miles. 

CHARACTERISTICS  OF  THE  LINE. 

Siugle  Main  Liue— poles.  Entire  line.    In  Ohio. 

Cincinnati  to  Hamilton,  0 20 

Cincinnati  and  Hamilton  county 184  204 

Length  within  the  State  of  Ohio— galvanized 2,393 

Increase  within  the  year  ending  June  Ist 820  miles. 

Number  of  poles  to  the  mile..... 35 

Number  of  persons  employed  in  operating  and  maintaining  the  line — 

entire  line,  in  Ohio 100 

EXl  ENSE  AND  CONSTRUCTION  ACCOUNT. 
All  expenditures  for  construction,  etc.,  for  the  year  ending  June  1,  1881,  inclusive: 

I'oles : $11,361  06 

Wire 12,873  51 

Instruments  and  wells  3,593  13 

Other  material  used 14,765  84 

Salaries  paid  labor 1-5,891  47 

Total 58,475  01 

ORIGINAL  COST  OF  LINE,  EQUIPMENT,  Etc. 

LINE  CONSTRnCTED    BY   COMPANY. 

Total  expenditures  by  company  for  construction $195,805  20 

Total  expended  for  construction  and  purchase 195,806  20 
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STOCK  AND  DEBT. 

CAPITAL  STOCK. 

Amount  authorized — common $100,000  00 

Amount  subscribed 100,000  00 

Amount  issued 100,000  00 

Par  value  of  shares $50  00 

Amount  paid  in — general 100,000  00 

Total  paid  in  capital  stock $100,000  00 

OTHER  INDBETBDNESS. 

•Contracted  for  construction,  equipment  or  real  estate f53,000  00 

Net  unfunded  debt $53,000  00 

Decrease  since  June  1,  1880 $15,500  00 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING   JUNE  1st. 

EARNINGS. 

Total  earnings  of  line  operated  included  in  this  report 1125,334  04 

OPERATING   EXPENSES. 

Maintenance  of  way,  poles,  wire,  etc $20,756  98 

Taxes— Ohio 924  51 

Legal  expenses $2,172  651  0479  a- 

Interest  and  insurance. 300  00/  ' 

Office  salaries,  operators'  wages,  etc 41,404  22 

Other  general  expenses  of  operating 7,750  60 

Instrument  rentals 25,955  00 

$99,263  96 

Net  income  over  operating  expenses  and  rents  paid 26,070  08 

Percentage  of  to  total  means  applied  to  construction,  etc....       19,580  50 

No  allowance  made  for  renewals  and  depreciation  of  lines  for  the  year,  estimated 
at  10  per  cent  of  cost. 

OFFICERS. 
Directors — A.  D.  Bullock Cincinnati. 

A.  Eckenbrecher 

C.  H.  Kilgour 

John  Kilgour 

George  N.  Stone  

C.  B.  Gove 

C.  T.  Dickson 

President,  A.  D.  Bullock. 
Vice-President,  John  Kilgour. 
Secretary,  Chas.  T.  Dickson. 
Treasurer,  Chas.  H.  Kilgour. 
General  Superintendent,  Wm.  H.  Eokert. 
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State  of  Ohio,  County  of  Hamilton,  ss. : 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  W.  H, 
■  Eckert,  General  Manager  of  the  City  and  Suburban  Telegraph  Association,  who,  being 
duly  sworn,  deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said 
company  on  the  1st  day  of  June  last,  are  true  and  correct,  as  he  verily  believes. 

W.  H.  Eckert, 

General  Manager. 
Subscribed    and    sworn   to  before  me,  at  Cincinnati,  this  8th   day  of   May, 
A.  D.  1882. 

Alfked  G.  Coffben, 
Notary  Public,  Hamilton  County,  Ohio. 


CONNOTTON  VALLEY  TELEGRAPH  COMPANY. 


Location  of  principal  office  of  the  company:     Canton,  Ohio. 
Priucipal  office  in  Ohio  at  Canton,  Ohio. 

Address  correspondence  relating  tfLthis  report  to  A.  B.  Proal. 
Date  of  incorporation :     No  incorporation — see  below. 

CHANGES  SINCE  ORIGINAL  INCORPORATION  UP  TO  JUNE  1st,  1881. 

Note. — This  telegraph  line  was  constructed  iind  is  owned  by  C.  G. 
Patterson,  principal  conductor  of  the  Connotton  Valley  Railway.  It 
was  built  for  his  own  use  in  the  construction  of  the  railroad,  he  expect- 
ing to  transfer  it  at  some  future  date  to  the  railway  company,  or  to 
some  regularly  organized  telegraph  company.  The  title  still  remains  iii 
him,  he  using  it  under  the  name  style  C.  V.  T.  Co.  It  is  used  for  rail- 
way business,  and  only  to  a  very  limited  extent  bj'  the  general  public, 
as  a  matter  of  accommodation. 

PROPOSED  BRANCHES  AND  EXTENSIONS. 
From  Mogadore  via  Bedford  to  Cleveland,  40.4  miles. 

CHARACTEiaSTICS  OF  THE  LINE. 

Single  Main  Line.  Entire  Line.       In  Ohio. 

Dell  Roy  to  Mogadore 60.2  60.2 

Length  of  wire — entire  line — galvanized 60.2 

Length  within  the  Stite  of  Ohio — galvanized 60.2 

Increase  within  the  year  ending  June  Ist 19 

Number  of  poles  to  the  mile 264 

Number  of  stations — entire  line 10;  in  Ohio,  10 

Number  of  persons  employed  in  operating  and  maintaining  the 

line — entire  line 10;  in'%io,  10 

Number  of  miles  of  wire  used  jointly  with  railroad  companies  in  Ohio  in  connection 

with  work  in  construction. 

ORIGINAL  COST  OF  LINE,  EQUIPMENT,  Etc. 

LINE   CONSTRUCTED    BY   CONTRACTOR. 

Contingent  expenses $3,341  95 

STOCK  AND  DEBT. 
See  note  on  second  page. 
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EARNINGS,  OPERATING  EXPENSES,   Etc.,   FOR  YEAR  ENDING  JUNE   1st 

EARNINGS. 

Transmission  of  messages f603  88 

OPERATING   EXPENSES. 

None ;  as  operating  is  done  by  employes  of  contractor  in   addition  to   other 
duties. 

0FFI(j6RS. 

Directors — A.  B.  Proal Canton,  Ohio. 

President — A.  B.  Proal,  acting  as  manager  for  C.  G.  Patterson,  contractor,  during  the 
construction  of  the  road. 


State  of  Ohio,  County  of  Slark,  ss. : 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  A.  B. 
Proal,  of  the  Connotton  Valley  Telegraph  Company,  who,  being  duly  sworn,  deposes 
and  says  that  the  foregoing  statements  of  the  affairs  of  said  company  on  the  1st  day 
of  June  last,  are  true  and  correct,  as  he  verily  believes. 

A.   B.  Proal. 
Subscribed  and  sworn  to  before  me,  at  Canton,  Ohio,  this  11th  day  of  October, 
A.D.  1881.  Austin  Lynch, 

Notary  Public. 


KINGSVILLE  MAGNETIC  TELEGRAPH  COMPANY. 


Principal  office  in  Ohio  at  Kingsville,  Ashtabula  county,  Ohio. 
Address  correspondence  relating  to  this  report  to  J.  H.  Kinnear,  Secretary,  at 
Kingsville,  Ohio. 

Date  of  incorporation :     August  7,  1877. 
Under  laws  of  what  State  or  States:     Ohio. 
Incorporated  under  general  or  special  law :     General. 

PROPOSED  BRANCHES  AND  EXTENSIONS. 
From  Kingsville  via  Kellogsville,  4  miles. 

CHARACTERISTICS  OF  THE  LINE. 

Single  m.iin  line.  Entire  line. 

Kingsville,  O.,  to  Kellogsville 1  mile  and  177  rods. 

Length  of  wire — entire  line — galvanized,  1  mile  and  177  rods. 

Length  within  the  State  of  Ohio — galvanized,  Hj^. 

Number  of  poles  to  the  mile,  27. 

Number  of  stations — entire  line,  2. 

Number  of  persons  employed  in  operating  and  maintaining  the  line — entire  line,  1. 

ORIGINAL   COST  OF  LINE,  EQUIPMENT,  Etc. 

LINE   CONSTRUCTED   BY   COMPANY. 

Posts  $55  00 

Wire 27  50 

Instruments 22  00 

Office  fixtures  and  other  materials  used 45  50 

Total  expenditures  by  company  for  construction $150  00 

Average  cost  per  mile  of  line  constructed 96  54 

Proportion  of  same  for  Ohio,  all. 

STOCK  AND  DEBT. 
\ 

CAPITAL   STOCK. 

Amount  subscribed — general  $150  00 

Amount  subscribed,  all. 

Amount  issued,  all. 

Par  value  of  shares,  $5.00. 

Amount  paid  in — general .». 150  00 

Total  paid  in  capital  stock $160  00 
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Proportion  of  same  for  Ohio  (IJH  miles),  all. 

Stockholders,  residents  of  Ohio,  30. 

Amount  of  stock  held  by  them  June  1,  1881,  $150. 

Agents  authorized  to  transfer  stock :     The  offices  at  Kingaville,  Ohio. 

Number  of  shares  transferred  within  t)ie  year  at  such  agencies,  4. 

EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING   JUNE  1st. 

EARNINGS. 

Transmission  of  messages $68  37 

OPERATING   EXPENSES. 

Maintenance  of  way,  poles,  wire,  etc ?20  32 

General  expenses : 

Taxes— Ohio  1  37 

Total  operating  expenses,  being  SliVff  per  cent,  of  earnings $21  69 

Net  earnings  of  l^JJ  miles  operated 46  68 

Net  income  over  operating  expenses  and  rents  paid 46  68 

Percentage  of  same  to  capital  stock  and  debt,  27,^%. 
Per  mile  of  earnings,  $43.84 ;  proportion  for  Ohio,  all. 
operating  expenses,  $13.95. 
net  earnings,  $29.89. 

CONDENSED  GENERAL  BALANCE  SHEET,  JUNE  1st,  1881. 

LIABILITIES. 

Capital  stock $150  00 

Cash  on  hand  June  1,  1880 23  60 

Receipts  for  commission  of  messages 68  37 

$241  97 

ASSETS. 

Line   and  fixtures $150  00 

Operating  expenses 21  69 

Dividends  paid 29  00 

Cash  on  hand  June  1,  1880 41  28 

$241  97 

OFFICERS. 

Directors— E.  M.  Curtess Kingsville,  Ohio. 

E.  F.  Brown Kingsville,  Ohio. 

W.  A.  Brewer North  Kingsville. 

President— M.  W.  Wright. 

Secretary — J.  H..  Kinnear.  , 

Treasurer— A.  B.  Luce. 

General  Superintendent— The  Directors. 
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State  of  Ohio,  Comity  of  Ashtabula,  ss. : 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  J.  H. 
Kiunear,  Secretary  of  the  Kingsville  Magnetic  Telegraph  Company,  who,  being  duly 
sworn,  deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said  company 
on  the  1st  day  of  June  last,  are  true  and  correct,  as  he  verily  believes. 

J.    H.    KiNNEAR. 

Subscribed  and  sworn  to  before  me,  at  Kingsville,  this  17th  day  of  September 
A.  D.  1881.  M.  W.  Wright, 

Notary  Public. 


MoCONNELSVILLE  AND  ZANESVILLE  TELEGRAPH. 


Location  of  the  principal  office  of  company  :     McConnelsville,  Ohio. 
Address  correspondence  relating  to  this  report  to  S.  Brownell,  McConnelsville. 

CHANGES  SINCE  ORIGINAL  INCORPORATION  IIP  TO  JUNE  1,  188L 

This  line  is  owned  and  operated  by  myself.  I  keep  no  accurate 
account  of  receipts  or  expenses.  There  are  twenty-eight  miles  of  line, 
with  three  offices — McConnelsville,  Zanesville  and  Gaysport.  The 
receipts  weje  from  $800  to  $900  per  year;  expenses,  probably  $200  per 
year.  Tariff  from  here  to  Zanesville,  35  and  2;  from  Gaysport  to  Mc- 
Connelsville and  Zanesville,  25  and  2  each. 

Total  single  main  line,  28  miles. 
Number  of  poles  to  the  mile,  30. 
Number  of  stations — entire  line,  3. 
Original  cost  of  line,  equipment,  etc.,  $500. 

OFFICERS. 

S.  Brownell,  owner,  McConnelsville,  Morgan  county,  Ohio. 


Slate,  of  Ohio,  County  of  Morgan,  ss. : 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  S. 
Brownell,  owner  of  the  McConnelsville  and  Zanesvdle  Telegraph,  who,  being  duly 
sworn,  deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said  company 
on  the  1st  day  of  June  last,  are  true  and  correct,  as  he  verily  believes. 

S.  Brownell. 
Subscribed  and  sworn  to  before  mt,  at  McConnelsville,  this  24th  day  of  May 
A.  D.  1882.  Eugene  J.  Brown, 

Notary  Public. 


PUT-IN-BAY  TELEGRAPH  COMPANY. 


Location  of  principal  office  of  the  company  :     Sandusky,  Ohio. 

Principal  office  in  Ohio  at  Sandusky,  Ohio. 

Address  correspondence  relating  to  this  report  to  G.  W.  Dane,  at  Sandusjjy,  Ohio. 

Date  of  incorporation  :     1873. 

Under  laws  of  what  State  or  States :     Ohio. 

CHARACTERISTICS  OF  THE  LINE. 

Sandusky  to  Gypsum — poles 8 

Gypsum  to  Mouse  Island — pds.  wire 1443 

Mouse  Island  to  Put-in-Bay — cable 3i 

Cable  Landing  to  office 1 

Length  of  submarine  cables — in  Ohio 3J 

Length  of  wire — entire  line — plain  galvanized 19J 

Total 23 

Length  within  the  State  of  Ohio,  23. 
Number  of  poles  to  the  mile,  25. 
Number  of  stations — entire  line — in  Ohio,  2. 

Number  of  persons  employed  in   operating  and  maintaining  line — entire  line, 
commission.  ■" 

STOCK  AND  DEBT. 

CAPITAL   STOCK. 

Amount  authorized — general $14,000  00 

Amount  subscribed 6,550  00 

Amount  issued— stock  dividend,  $3,200 9,850  00 

Par  value  of  shares $50 

Amount  paid  in — general 6.650  00 

Total  paid  in  capital  stock 6,650  00 

Auerage  amount  paid  in  per  mile  (23  miles) 27  26 

Stockholders,  residents  of  Ohio,  17. 
Amount  of  stock  held  by  them  June  1,  1881,  153. 
Agents  authorized  to  transfer  stock:     Mrs.  A.  C.  McMeens,  Sandusky,  Ohio. 

FUNDED   DEBT. 

Decrease  since  June  1,  1880 $250  00 

EARNINGS,  OPERATING  EXPENSES,  ETC.,  FOR  YEAR  ENDING  JUNE  1. 

EARNINGS. 

Transmission  of  messages $568  98 
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OPERATING   EXPENSES. 

General  expenses,  as  follows : 

Taxes— Ohio $18  80 

Salaries,  commission. 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

PAYMENTS  OTHER  THAN  OPERATING  EXPENSES  AND  RENTAI.S. 

Dividends,  $1  per  share. 

Last  dividend  declared  on  general  stock,  May,  1881. 

Floating  debt  liquidated^cash,  $250. 

OFFICERS. 

Directors — Mrs.  A.  C.  McMeens Sandusky. 

Geo.  W.  Dane " 

H.  O.Stafford " 

Geo.  A.  Merot " 

H.  J.  Donahoo " 

C.  I.  Idler Put-in-Bay. 

E.  Huntington Kelly's  Island. 

President,  G.  W.  Dane Sandusky. 

Secretary,  Mrs.  A.  C.  McMeens " 

General  Superintendent,  H.  Stafford " 


State  of  Ohio,  County  of  Erie,  ss. : 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  George 
W.  Dane,  President  of  the  Put-in-Bay  Telegraph  Company,  who,  being  duly  sworn 
deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said  company  on 
the  1st  day  of  June  last,  are  true  and  correct,  as  he  verily  believes. 

Geo.  W.  Dane,  President. 
Subscribed  and  sworn  to  before  me  at  Sandusky,  Ohio,  this  13th  day  of  October 
A.  D.  1881. 

S.  C.  Wheeler, 
Notary  Public. 

90        R.  R.  C. 


TRI-UNION  TELEGRAPH  COMPANY. 


Location  of  principal  office  of  the  Company  :     Northfield,  Ohio. 
Principal  office  in  Ohio  at  Northfield. 

Address  correspondence  relating  to  this  report  to  J.  G.  Alexander,  at  Northfield, 
Summit  county,  Ohio. 

Date  of  incorporation  :  December  22,  1879. 
Under  laws  of  what  State  or  States :  Ohio. 
Incorporated  under  general  or  special  law  :     General. 


CHANGES  SINCE  ORIGINAL  INCORPORATION  UP  TO  JUNE  1st,  1881. 

We  consolidated  with,  or  bought  out,  the  Ohio  Telegraph  and  Tele- 
phone Company,  from  Peninsula,  Ohio,  to  West  Richfield,  Ohio,  with  stock ; 
also  bought  out  the  Chagrin  Falls  and  Solen  Telegraph  and  Telephone 
Line.     I  believe  these  are  all  the  changes. 

PROPOSED  BRANCHES  AND  EXTENSIONS. 
From  Northfield,  via  Brecksville,  to  Brecksville — 5  miles. 

CHARACTERISTICS  OF  THE  LINE. 

lines  operated. — -(miles  op  wikb.) 

Single  Main  Line.  Entire  Line. 

Northfield  to  Chagrin  Falls 15  miles. 

Peninsula  to  AVest  Richfield   6       " 


Total  single  main  line 21  miles. 

Total  length  of  lines 21       " 

Length  of  wire — entire  line — galvanized " 

Total " 

Length  within  the  State  of  Ohio — galvanized " 

Total * 

Increase  within  the  year  ending  June  1st 16  miles. 

Number  of  poles  to  the  mile 25  to  30. 

Number  of  stations — entire  line,  7. 

Number  of  persons  employed  in  operating  and  maintaining  the  line — entire  line,  7. 
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EXPENSE  AND  CONSTRUCTION  ACCOUNT. 

All  expenditures  for  construction,  etc.,  for  the  year  ending  Jane  1st,  1881  inclusive. 

Poles : ^ $100 

Wire 85 

Instruments 125 

Other  material  used 50 

Eents 20 

Contingent    expenses 25 

Total $480 

ORIGINAL  COST  OF  LINE  EQUIPMENT,  ETC. 

LINE  CONSTRUCTED  BY  COMPANY. 
Posts $150 

Wire : 125 

Instruments 125 

Office  fixtures  and  other  materials  used 50 

Paid  for  salaries  and  labor 150 

Rents  paid 20 

Contingent  expenses 25 

LINES  ACQUIRED  BY  PURCHASE. 

From  Solon  to  Chagrin  Falls,  0.  (original  cost,  $250)  purchased  for $200  cash. 

From  Peninsula  to  West  Richfield  (original  cost  $.?00)  purchased  for..    1,200  in  stock. 

Subsequent  expenditures  for  construction    $25 

Total  expended  for  construction  and  purchase 1,425 

Average  cost  per  mile  of  line  constructed  50  00 

Average  cost  per  mile  of  line  owned  by  company 50  00 

STOCK  AND  DEBT. 

CAPITAL   STOCK. 

Amount  authorized — general $1,000  00 

Increase  since  June  1,  1880,  75  per  cent 1,200  00 

Amount  issued 3,825  00 

Par  value  of  shares,  5 ;  cash  value $1  50 

Increase  since  June  1, 1880 1,200  00 

Stockholders  residentsof  Ohio 13 

Amount  of  stock  held  by  them  June  1,  1881  3,825  00 

OTHER   INDEBTEDNESS. 
All  other  debts,  current  credit  balances,  etc $200  00 
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EARNINGS,  OPERATING  EXPENSES,  Etc,  FOR  YEAR  ENDING  JUNE  1st. 

EARNINGS. 

Transmission  of  messages $175  00 

OPERATING   EXPENSES. 

Gemeral  expenses  of  operating 52  62 

CONDENSED  GENERAL  BALANCE  SHEET,  JUNE  1,  1881. 

LIABILITIES. 

Note  for  borrowed  money $200  00 

ASSETS. 

Twenty-six  miles  line,  including  battery,  instruments,  etc $1,300  00 

Cash  on  hand 50  00 

OFFICERS. 

Directors — J.  G.  Alexander,  T.  B.  Lemoin,  R.  S.  Hubbard,  A.  C.  MunU;  L.  Lemoin, 

A.  M.  Cole,  C.  Wood. 
President — J.  G.  Alexander. 
Vice  President — R.  S.  Hubbard. 
Secretary,  Treasurer  and  General  Superintendent — T.  B.  Lemoin. 


Stale  of  Ohio,  County  of  Summit,  ss. : 

Personally  appeared  before  me,  a  Justice  of  the  Peace  in  and  for  said  county, 
J.  G.  Alexander,  President  of  the  Tri-Union  Telegraph  Company,  who,  being  duly 
sworn,  deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said  company 
on  the  1st  day  of  June  last,  are  true  and  correct,  as  he  verily  believes. 

J.  G.  Alexander. 

Subscribed  and  sworn  to  before  me,  at  Norlhfield,  Ohio,  this  27th  day  of  April, 
A.  D.  1882.  Wm.  L.  Palmer,  /.  P. 

Tariff  rates,  15  and  1. 


UNION  METROPOLITAN  TELEGRAPH  COMPANY. 


Location  of  principal  office  of  the  company  :     Cleveland,  O. 

Address  correspondence  relating  to  this  report  to  T.  P.  Abernethy,  Cleveland,  O. 

Date  of  incorporation  :     April  9,  1874. 

Under  laws  of  what  State  or  States :     Ohio. 

Incorporated  under  general  or  special  law  :     General. 

CHANGES  SINCE  ORIGINAL  INCORPORATION  UP  TO  JUNE  1,  1881. 
See  annual  report  ending  June,  1880.     No  further  change. 

CHARACTERISTICS  OF  THE  LINE. 

Total  length  of  line,  7  miles. 
Length  of  wire — entire  line — galvanized,  7  miles. 
Length  within  the  State  of  Ohio — galvanized,  7  miles. 

Number  of  poles  to  the  mile  :     Line  on  housetops  and  W.  U.  Company's  poles. 
Number  of  stations — entire  line,  7  ;  in  Ohio,  7. 

Number  of  persons  employed  in  operating  and  maintaining  the  line — entire  line,  12  ; 
in  Ohio,  12. 

EXPENSE  AND  CONSTRUCTION  ACCOUNT. 

All  expenditures  for  construction,  etc.,  for  the  year  ending  June  1,  1881,  inclusive  : 

Wire 15  00 

Instruments 15  00 

Other  material  used 10  00 

Rents 60  00 

Salaries  paid 960  00 

Deficit  Superintendent's  salary  since  last  report 115  68 

Expenses  not  included  in  the  above — repairing,  etc 180  00 

Total $1,345  68 

ORIGINAL  COST  OF  LINE,  EQUIPMENT,  Etc. 
The  total  cost,  as  near  as  I  can  ascertain,  was  about  $500. 
EARNINGS,  OPERATING  EXPENSES,  Etc.,  FOR  YEAR  ENDING  JUNE  1. 

EABNINGS. 

Transmission  of  messages $1,353  41 

Total  earnings  of  line  operated  included  in  this  report 1,353  41 
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OPERATING   EXPENSES. 

General  expenses : 

Taxes— Ohio »210  00 

Salaries — deficit  last  report 960  00 

Other  general  expenses  of  operating 115  68 

1,286  68 

Rentals  paid 160  00 

Net  income  over  operating  expenses  and  rents  paid $7  73 

Per  mile  of  operating  expenses $1,345  68 

net  earnings 1,353  41 

CONDENSED  GENERAL  BALANCE  SHEET,  JUNE  1st,  1881. 

ASSETS. 

Seven  miles  wire  insulators,  instruments,  batteries,  office  fixtures,  repairing 

tools,  and  office  stationery  $300  00 

OFFICERS. 
General  Superintendent,  J.  P.  Abernethy. 


State  of  Ohio,  County  of  Cuyahoga,  ss.: 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  J.  P. 
Abernethy,  of  the  Union  Metropolitan  Telegraph  Company,  who,  being  duly  sworn, 
deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said  company  on  the 
1st  day  of  June  last,  are  true  and  correct,  as  he  verily  believes. 

J.  P.  Abernethy. 
Subscribed  and  sworn  to  before  me,  at  Cleveland,  Ohio,  this  8th  day  of  Septem- 
ber, A.D.  1881.  J.  S.  ZoYEN, 

Notary  Public. 
Tariff  rates — 15  cents  and  1  our  local  rate  in  city. 


WESTERN  UNION  TELEGRAPH  COMPANY. 


Location  of  principal  oflBce  of  the  company :     New  York  City. 
Principal  office  in  Ohio  at  Cincinnati. 

Address  correspondence  relating  to  this  report  to  Norvin  Green,  President,  at 
New  York  City. 

Date  of  incorporation :     April  8,  1851. 

Under  laws  of  what  State  or  States:     New  York. 

Incorporated  under  general  or  special  law :     General  law. 

CHANGES  SINCE  ORIGINAL  INCORPORATION   UP  TO  JUNE  1st,  1881. 

The  information  here  desired  is  impossible  to  give.  No  compilation 
of  it  exists,  and  none  of  the  earlier  records  are  complete. 

In  the  month  of  January,  1881,  this  company  jiurchased  all  the 
property,  lines,  leases,  contracts  and  franchises  of  the  American  Union 
Telegraph  Company,  and  also  of  the  Atlantic  and  Pacific  Telegraph 
Company. 

PROPOSED  BRANCHES   AND  EXTENSIONS. 
Too  numerous  to  mention. 

\ 
CHARACTERISTICS  OF  THE  LINE. 

•Unable  to  give  this,  because  of  the  conditions  of  the  two  companies,  which  were 
purchased  in  January,  1881. 

STOCK  AND  DEBT. 

CAPITAL  STOCK. 

Amount  authorized — general 180,000,000 

Amount  issued 80,000,000 

Par  value  of  shares 100 

Agents  authorized  to  transfer  stock :     Union  Trust  Company,  New  York. 

Number  of  shares  transferred  within  the  year  at  such  agencies:     Have  no  records. 
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FUNDED   DEBT. 

Six  per  cent,  bonds,  due  March  1,  1900 $951,102  00 

Seven  per  cent,  bonds,  due  May  1,  1900 3,920,000  00 

Seven  per  cent,  bonds,  due  May  1,  1902 1,373,000  00 

Total  funded  debt $6,244,102 

Amount  in  hands  of  trustees  of  sinking  fund  for  redemption..    $190,855  18 

OTHER  RECEIPTS  AND  PAYMENTS  WITHIN  THE  YEAR. 

KECEIPTS   OTHER   THAN    EAKNINGS. 

Income  on  sinking  fund  investment $4,767  92 

PAYMENTS   OTHKK  THAN   OPERATING   EXPENSES   AND   RENTALS. 

Interest  on  bonds-  (net) $427,455  51 

Dividends,  rate  six  per  cent,  on  general  stock. 

Last  dividend  declared  on  general  stock,  June  14,  1881. 

Applied  to  sinking  fund 40,005  35 

$467,460  86 


CONDENSED  GENERAL  BALANCE  SHEET,  JUNE  1,  1881. 

LIABILITIES. 

Telegraph  lines,  franchises,  contracts,  patents,  etc $80,665,351  63 

Real  estate 2,800,384  93 

Gold  and  stock  Tel.  Co. 's  stock 1,909,411  87 

International  Ocean  Telegraph  Co.'s  stock 1,367,733  29 

Sundry  other  stocks  and  bonds 318,881  67 

Supplies  in  supply  department 213,003  75 

Cash  on  hand 1,670,446  75 

Due  from  agents  of  the  company 546,866  40 

United  States 34,247  48 

other  TeL  Co.'s 204,605  36 

loan  on  calls 6,898  91 

"         sundry  suspense  accounts 173,762  77                   • 

Sinking  fund  balances  in  hands  of  trustees 190,855  19 

Sundry  accounts  collectible 56,127  60 

Total  liabilities $90,199,059  19 

ASSETS. 

Capital  stock $80,000,000  00 

Funded  debt 6,244,102  00 

Due  to  other  Tel.  Companies 235,802  44 

"    for  rentals  of  leased  lines 115,828  33 

"     "     supplies  purchased  (in  May) 35,071  16 
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Due  to  sundry  individuals,  etc 102,016  09 

"    for  dividends 54,389  86 

"    on  sundry  line  subscriptions 6,877  54 

"    for  interest  part  due 4,329  50 

"   to  Press  Associations 4,521  38 

Surplus  of  income  accounts 3,896,120  89 

Total  assets $90,199,059  19 

OFFICERS. 

Directors— Norvin  Green New  York  City. 

Thomas  T.  Eckert '' 

Edwin  D.  Morgan " 

John  Van  Home " 

Augustus  Schell " 

Harrison  Durkee " 

Jay  Gould  " 

Russell  Sage " 

Alonzo  B.  Cornell  " 

Sidney  Dillon " 

Cyrus  W.  Field " 

Edward  S.  Sanford " 

James  H.  Banker " 

Moses  Taylor " 

Robert  Lenox  Kennedy " 

Hugh  J.  Jewett " 

J.  Pierpont  Morgan " 

Frederick  L.  Ames " 

Edwin  D.  Worcester " 

William  D.  Bishop " 

C.  P.  Huntington " 

George  B.  Roberts " 

Zalmon  G.  Simmons " 

Samuel  Sloan " 

Erastus  Wiman " 

Amasa  Stone " 

George  J.  Gould " 

Chauncey  M.  DePew " 

James  W.  Clendaim " 

President,  Norvin  Green. 

Vice-Presidents,  Augustus  Schell,  Thomas  T.  Eckert,  Harrison  Durkee,  John  Van 
Home. 

Secretary,  A.  R.  Brewer. 

Treasurer,  R.  H.  Rochester. 

General  Manager,  Thomas  T.  Eckert. 

Attorney,  Clarence  Cary. 

91  R.R.C. 
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State  of  New  York,  Oily  and  County  of  New  York,  ss. : 

Personally  appeared  before  me,  a  Notary  Public  in  and  for  said  county,  R.  H. 
Eochester,  Treasurer  of  the  Western  Union  Telegraph  Company,  who,  being  duly 
sworn,  deposes  and  says  that  the  foregoing  statements  of  the  affairs  of  said  company 
on  the  1st  day  of  June  last,  are  true  and  correct,  as  he  verily  believes,  according  to 
the  best  of  his  knowledge  and  information. 

R.  H.  Rochester. 

Subscribed  and  sworn  to  before  me,  at  New  York,  this  22d  day  of  June,  A.  D.  1882. 

William  Arnoux, 
Notary  Public,  Kings  and  New  York  Counties. 


APPENDIX. 


STRENGTH  OF  WROUGT-IRON  BRIDGE  MEMBERS. 


In  'estimating  the  strength  of  some  of  the  railway  bridges  of  the 
State,  it  became  necessary  to  employ  formulas  not  to  be  secured  in 
printed  form. 

The  results  of  the  investigations  by  which  the  formulas  were 
derived  are  embraced  in  the  following  essay,  by  Prof.  S.  W.  Robinson,  of 
the  Ohio  State  University,  and  one  of  the  railroad  inspectors. 

By  request,  this  dissertation  was  permitted  to  be  printed  in  Van 
Nostrand's  Engineering  Magazine,  vol.  26,  May  and  June,  1882,  pp. 
409-487.  It  has  since  been  republished  in  No.  60  of  Van  Nostrand's 
"  Science  Series  "  of  engineering  hand-books. 

Commissioner  Railroads  and  Telegraphs. 


STRENGTH 


WROUGHMROt(  ^%l  MEMBERS, 


Part     I. — General  Theory  of  Beams. 

Part  II.— Practical  Formulas  for  Beams,  Strut's,  Columns  and  Semi- 
Columns.— Extended  Comparison  of  Various  Formulas  with 
Experiment. 


By  8-  ^^.  ROBi:Nrsoisr,  C.E., 

Prof.  Mech.  Engineering,  Ohio  State  University. 


The  examination  of  bridges  for 
strength  and  trustworthiness  has  occasi- 
onedlhe  use  of  formulas  not  accessible 
to  the  writer  La  published  form.  In  pro- 
curing the  formulas  by  direct  solution, 
the  amount  of  labor  entailed  has  been 
great.  The  avoidance  of  a  repetition  of 
this  labor  on  the  part  of  others  who  may 
require  these  formulas,  is  beheved  to  be 
sufficient  reason  for  now  publishing  the 
results  obtained. 

To  make  clear  the  nature  of  the  for- 
mulas required,  the  conditions  to  which 
certain  bridge  members  are  subject  may 
be  referred  to.     Thus,  in  some  instances, 


the  chords  of  truss  bridges  are  required 
to  carry  the  floor  beams,  one,  two  or  more 
of  them,  to  each  panel.  Now,  when  a 
train  of  cars  comes  upon  a  bridge,  the 
fioor-beam  loads  rest  down  upon  the 
chord  members  and  deflect  them  into 
downward  bowing  curves,  causing 
"  transverse  strains,"  or  "  bending  mo- 
ments." Simultaneously,  the  load  upon 
the  bridge  causes  endlong  strains  in  the 
same  chord  members;  tension  for  the 
lower,  and  compression  for  the  upper 
chord.  Thus,  an  individual  member  of 
the  chord  of  the  bridge,  such  as  an  "  eye 
bar,"  is  to  be  treated  as  a  beam  subjected 


to  a  combined  bending  and  stretch,  or 
bending  and  compression,  as  the  case 
may  be. 

The  usual  way  of  calculating  the  re- 
sulting maximum  strain  in  the  piece  con- 
sidered, is  to  compute  as  though  the  beam 
had  only  the  ''  cross  strain,"  and  then 
compute  separately  for  the  endlopg 
strain,  and  add  the  results.  It  is  evident, 
however,  from  a  casual  consideration  that 
as  the  bending  load  would  separately 
give  a  certain  curve  to  the  beam,  the 
tension  would  partially  straighten  that 
curve  and  diminish  the  bending  moment. 
A.gain,  in  a  compressive  endlong  strain, 
the  curvature  of  the  beam  would  be  in- 


For  the  sake  of  fixing  the  ideas.  le(' 
Fig.  1  represent  a  beam  fixed  at  the  end,' 
B,  and  free  at  the  end,  A.  Let  the  cross  i 
force,  P,  act  at  right  angles  to  the  beam,! 
and  the  endlong  force,  T,  in  the  direc-' 
tion  of  the  length,  both  being  applied  alj 
the  free  end  of  the  beam.  The  bending | 
will  be  as  shown,  the  fibers  on  the  upper; 
side  of  the  beam  being  stretched,  and 
those  on  the  lower  side  being  com- 
pressed, if  T  is  not  too  great. 

Now,  undoubtedly  one  effect  of  T  is  to 
elongate  the  whole  beam  and  every  part 
of  it,  throwing  the  neutral  axis  for  all  the 
stresses,  downward  from  the  hue  ACB 
to  some   line  C'B',  or  C"B"      This   dis- 


Figurel 


creased  and  the  bending  moment  in- 
creased. Hence,  the  usual  calculation 
would  give  too  large  a  value  to  the  maxi- 
mum strain  per  square  inch  in  one  case, 
and  too  small  in  the  other.  The  for- 
mulas given  in  this  article  correct  these 
anomalies. 

The  conditions  of  the  piece  just  re- 
ferred to  as  regards  loading  and  sup- 
ports are  stated  in  general  terms,  but  it 
is  evident  that  they  include  all  such  spe- 
cial conditions  as  concentrated  loads  ; 
distributed  loads  ;  one  end  fixed  and  the 
other  free  ;  one  end  fixed  and  the  other 
supported;  both  ends  supported;  both 
ends  fixed,  &c. 

TBUE    PLEXUEAL  MOMENT  AND  ITS  RESISTANCE 
IN   MIXED    STRAINS. 

Before  proceeding  to  special  cases,  it  is 
necessary  to  consider  the  pseudo-philos- 
ophy of  eccentric  neutral  axis  in  beams 
subject  to  both  endlong  and  cross  forces. 


placement  is  proportional  to  -^   for  the 

section  at  the  distance  x,  from  the  free 
end  of  the  beam.  If  T=o,  the  displace- 
ment  =  c>,  anywhere.  If  P  =  o,  the  dis- 
placement is  oo,  anywhere.  If  x=o,  the 
displacement  =  oo.  if  x=l,  and  P  very 
small,  the  displacement  is  very  great. 
But  for  T  and  P  moderate,  the  displace- 
ment is  moderate.  For  T  and  P  con- 
stant and  X  variable,  the  departure  of  the 
line  of  the  ,  neutral  axis,  C'B'  from  CB,  - 
increases  as  x  decreases,  and,  geometri- 
cally speaking,  it  is  asymptotic  to  the  ho- 
rizontal through  B,  and  to  the  vertical, 
through  A.  'though  this  line  is  a  real 
nevtral  axis,  as  regards  stress,  it  can 
easily  be  shown  that  it  is  not  the  most 
convenient  line  in  which  to  place  the 
origin  of  moments,  for  the  well  known 
diiferential  equation  of  the  elastic  curve, 


fl — ■~  =  2Vx=2(am\ied  moments), 
dx' 


=  M 


(1) 


This  equation,  as  it  stands,  is  an  equa- 
tion of  moments  of  forces,  the  second 
member  being  the  sum  of  the  moments 
of  the  forces  acting  on  the  beam,  while 
the  1st  member  is  the  sum  of  the  mo- 
ments of  the  internal  forces  of  the  beam 
resisting  bending,  or,  more  briefly,  the 
"moment  of  resistance"  of  the  beam. 
The  origin  of  moments,  or  moment  axis 
for  this  equation,  is  taken  on  some  cer- 
tain cross  section  of  the  beam,  as,  for  in- 
stance, DF,  and  then  the  moments  of  the 
forces  are  to  be  expressed  for  that  partic- 
ular origin  of  moments.  The  equation 
is  then  integrated,  resulting  in  the  equa- 
tion of  the  elastic  curve.  The  effect  of 
the  integration  is  to  move  the  plane,  D 
F,  from  end  to  end  of  beam,  thus  sum- 
ming the  bending  effects  due  to  each 
element  of  length  of  beam. 

That  the  origin  of  moments  for  the 
above  equation  of  moments  should  be 
taken  on  the  sectional  plane,  DF  consid- 
ered, no  one  doubts ;  but  inhere  it  should 
be  taken  is  seriously  questioned.  Some 
writers  definitely  locate  it,  by  saying  that 
the  moment  of  inertia,  I,  is  here  variable, 
the  neutral  axis  not  being  parallel  to  the 
beam.  According  to  this,  if  C'B'  be  the 
neutral  axis,  as  above  described,  the 
origin  of  moments  must  be  taken  at  L,  in 
applying  the  above  general  equation  (1) 
to  Fig.  1.  The  moment  of  inertia,  I,  of 
the  section,  DF,  is  then  to  be  expressed 
for  the  moment  of  inertia  axis  at  L,  coin- 
ciding with  the  origin  of  moments. 
Now,  to  discuss  this  conclusion,  draw  G 
H,  DF,  and  JK,  as  shown.  Let  the 
portion,  SO,  of  the  beam  be  supposed 
to  stretch,  displacing  DF  to  JK,  this 
stretch  being  due  to  T.  Again,  let  the 
bending  moments  displace  GH,  through 
an  angle  to  FD,  causing  a  stretch  in  the 
upper  fibers  and  a  compression  in  the 
lower  fibers  of  the  beam,  the  triangles, 
O'FG  and  O'HD,  representing  the  two 
actions  respectively.  Eespecting  a  fiber, 
ab,  the  stretch  from  the  line,  G,  to  F  is 
due  to  cross  strain,  and  from  F  to  K,  to 
endlong  strain. 

Now,  for  the  sake  of  an  argument,  let  it 
be  granted  that  the  origin  of  moments 
for   equation  (1)  be   taken    on   the   real 


neutral  axis,  C'B',  at  L.  This  point  is 
where  the  cross  section,  JK  considered, 
intersects  the  real  neutral  axis.  That  is, 
L  is  the  point  in  the  section,  J  K,  where 
there  is  actually  no  longitudinal  stress. 
The  figure  indicates  this,  since  at  the  top 
of  the  beam,  GF  stands  for  stretch  due 
to  cross  strain  ;  FK,  the  stretch  for  end- 
long strain,  their  sum,  GK,  being  the 
total  stretch  or  stress.  This  stress  is  less 
and  less  in  going  down  from  the  top, 
until  it  vanishes  at  L,  where  the  limiting 
lines,  GL  and  KL,  for  the  stress  named, 
intersect  on  the  neutral  axis,  C'B'. 

Now,  in  applying  equation  (1)  to  the 
beam.  Fig.  1,  with  the  understanding 
that  the  origin  of  moments  be  taken  at  Ij, 
we  have 


€l 


dx 


:P.AR--T.RL 


(2). 


where  the  moment  of  inertia,  I,  of  the 
first  member,  is  to  be  so  expressed  that 
its  axis  coincides  in  position  with  the 
origin  of  moments,  L.  Let  the  beam  be 
regarded  as  uniform  in  cross  section  from 
end  to  end,  .with  the  line,  ACOB  travers- 
ing the  center  of  gravity  of  any  cross 
section.  Let  I,  represent  the  moment  of 
inertia  of  the  cross  section  considered, 
for  an  axis  located  at  the  center  of  grav- 
ity of  that  section.  For  KJ  this  axis  is 
at  O,  the  point  O  being  the  "principal  axis" 
or  "  center  of  inertia."  Now,  a  well-known 
principle  in  mechanics,  by  which  I  may 
be  obtained  from  I,,  gives 


1=1,  -I- section  JK.LO^ 


(3). 


Hence  the  first  member  of  equation  (2) 


— = — ^-t--  section  JK.LO" 
p       P       P 

=  — '-f-K.LO^  .     .   U). 

P      P 

where  K  is  here  taken  for  the  cross  sec- 
tion JK.  ' 

The  denominator  p  is  the  radius  of 
curvature  of  the  curve  of  the  neutral 
axis  as  shown  in  Fig.  1  at  e. 

If  S  U  and  G  H  be  taken  parallel  be- 
fore flexure  and  fixed  to  the  beam,  SO 
being  regarded  as  an  element  of  length, 
dx,  of  the  beam,  then  during  flexure  ^.  U 
and  G  H  intersect  at  the  center  of  c,  r- 
vature  of  the  elastic  curve,  thus  deter^u- 


ining  p.  Then,  relative  to  the  fiber 
S  O'  O,  Fig.  1,  we  will  have  the  stretch 
of  the  fiber =0'  0  ;  and  from  the  simi- 
larity of  triangles  we  may  write 

OL  :  p  :  :  O'O  :  SO'. 
L0_0'0 

p~m 

A  well-known  fundamental  formula  in 
the  theory  of  the  elastic  resistance  of 
beams  is 

T  l=E  Kdl    .     .     .    (4^). 

where  T  is  a  force  applied  to  a  bar  of 
length,  /,  of  section  K,  and  co-efficient  of 
elasticity,  e  ;  for  which  the  stretch  is  d  I. 
This  formula  may  be  applied  to  the  part 
S  O'  of  the  beam  Fig.  1  by  making  1= 
S  O'  and  d  l—O'  O,  the  section,  K,  being 
the  same  whole  section,  JK.  In  this, 
the  dl  is  =  0'  0=F  K^-D  J. 
Hence 


T.S0'  =  £K.0'0: 


:.K.^5.S0' 

p 


T  =  fK 


LO 


combining  this  with  (4),  we  get 

P      P 
Comparing  with  equation  (2)  we  have 


^^=fI-  +  T.LO. 

P      P 


:P.AE-T.KL 


-'=P.AE-T.EL-T.LO 

0 

=P.AR-T  (RL-fLO) 

z£T^'{=P.AE-T.RO.=M 
ax 

=  2Pa;-2T2/     .     . 


ments  of  the  applied  forces  for  the  samd 
origin  of  moments,  viz.:  the  point  0.*     ' 

Hence  it  follows  that  in  cases  of  flex', 
ure  of  beams,  where  part  of  the  forces  ard 
applied  in  an  endlong  or  longitudinal  di , 
rection,  the  moments  may  unhesitatingb  f 
be  expressed  with  reference  to  an  origii 
of  moments  located  at  the  center  of  grav 
ity  of  the  cross  section  considered' 
Equation  (5)  makes  this  evident,  nol 
only  for  the  moment  of  resistance  bui] 
for  the  entire  number  of  the  applied' 
forces.  Indeed,  a  httle  consideration  of  j 
M,  in  equation  (5),  shows  that  the  above  i 
statement  respecting  the  moment  of  the] 
apjjlied  forces  is  true  in  general ;  that  is  i 
to  say,  it  is  true  for  any  number  oi' 
forces,  having  any  conceivable  j)oiiitei 
of  ap23lication,  and  having  any  conceiv-i 
able  lines  of  direction.  For  eachi 
force  may  be  resolved  into  two  compo- 
nents, one  longitiidual  and  the  other 
transverse ;  T.RO  being  the  algebraic^ 
Slim  of  the  moments  of  all  the  former' 
and  P.AR  of  the  latter.  It  is  to  be  un- 
derstood that  in  the  integrations,  proper^ 
limits  are  to  be  chosen,  so  that  no  point' 
of  concentration  of  applied  force  be  over- 
stejaped  in  this,  any  more  than  in  ordi- 
nary 23roblems. 

These  facts  j)lace  all  problems  in  the 
resistance  of  beams  on  the  same  basis, 
that  is  to  say,  equation  (5)  apjjlies  with 
equal  truth  and  exactness  for  a  beam 
subject  to  the  action  of  any  system  of 
forces,  however  complex,  as  for  the  sim- 
ple case  of  a  single  transverse  force  ;  I, 
being  always  regarded  as  the  principal 
moment  of  inertia  and  constant  for  a 
beam  of  uniform  cross  section. 

This  complete  generahzation  of  equa- 
tions (1)  and  (5)  for  a  constant  value  of  I 
is  important,  since  the  integrations  are 
not  only  facihtated,  but  we  are  enabled 
to  apply  the  resulting  formulas  for  a 
beam  under  any  system  of  forces,  with 
the  same  degree  of  confidence  as  for  the 
most  simple  case. 

To  confirm  the  facts  above  stated  by 
discussion,  let  us  refer  to  Fig.  1.     First, 


(5). 

This  equation  has  for  its  first  member 
the  ordinary  exjoression  for  the  moment 
of  elastic  resistance  of  beams,  subject 
simply  to  bending  forces  applied  only  at 
right  angles  to  the  beam  ;  that  is  to  say, 
the  expression   in  which   the  origin    of  I  ^^^"^-   ^'^-  ^  ^^"^^  '^''*  *'*  '^  correct.   For  in 

moments    for    the    resisting   forces    is    at    "  extends   from   L  to  the  center  of  curvature,  or^to 

the  center  of  gravity  of  the  cross  section   ^^^'^'^  ^  J  produced  meets  su  produced 

of  beam  considered,  or  at  O,  Fie.  1.  The   i*  extends  from  c  to  where  O'd  intersects  su  pro, 

-,  ,  '  •        ,     ,,  duced.    But  as  LJ  and  O'D  are  parnllel  to  each  other- 

eecond  member  expresses  simply  the  mo-    tbe  radii  of  curvature  have  the'same  value. 


*  In  the  above  transformation  tbe  radius  of  curva- 
ture p  has  been  all  the  time  regarded  as  of  the  same 

el 


suppose  P  applied,  bending  the  beam 
downward  as  shown.  Then  apply  T  as 
shown.  This  latter  will  evidently  par- 
tially straighten  the  ctirvature,  and  raise 
the  "end  of  the  beam.  But  it  will  finally 
come  to  rest  under  some  degree  of  ciirva- 
ture,  P  and  T  both  acting.  The  portion 
S  O'  of  the  beam  will  stretch,  D  F  mov- 
ing to  J  K.  Nest  apply  an  equal  and 
opposite  endlong  force— T,  at  the  center 
of  gravity  O,  of  the  cross-section  J  K. 
This  latter  will  have  no  tendency  what- 
ever to  bend  the  portion  S  0,  but  it  will 
exactly  return  J  K  to  D  F.  In  this  the 
end  of  the  beam  will  not  be  raised  or 
lowered,  the  deflection  being  entirely 
due  to  the  two  forces  acting  at  the  end 
of  the  beam.  The  stress  in  the  beam  is 
now  simply  that  represented  by  the  tri- 
angles O'  G  F  and  O'  D  H.     The  mo- 

•  f«I,  ■  ^  T  V  I 
ment  of  resistance  is  — -  axis  tor  i,  be- 
ing at  O',  and  the  moment  of  P  will  be 
P.AE.  But  as  to  T  we  have  a  couple 
between  T  at  the  line  AR  and— T  at  O' 
the  arm  of  the  couple  bemg  RO.  Hence 
the  moment  of  this  couple  is  T.RO'.  All 
these  moments  are  seen  to  have  the 
origin  of  moments  at  the  point  O,  or  O' 
both  being  practically  the  same  point. 
This  re  estabhshes  equation  (5). 

So  far,  the  endlong  force,  when 
spoken  of  in  connection  with  Fig.  1, 
has  been  treated  as  producing  tension. 
But  it  is  easily  seen  that  similar  reason- 
ing follows  forT,  so  taken  as  to  compress 
the  beam.  Indeed,  the  algebraic  sum, 
T.OR,  mentioned  above,  contemplated 
positive  as  well  as  negative  forces. 

Equation  (5)  enables  us  to  find  the 
equation  of  the  elastic  curve  of  the  bent 
beam.  Having  the  equation  of  the 
curve,  we  can  readily  find  the  deflection 
at  any  point.  Also  the  moment  of 
strain  M,  may  be  found  as  soon  as  the  j 
unknown  constants  of  integration  are  j 
determined. 

TRUE     MAXIMUM    STBAIN      IN     ANY    CROSS 
SECTION. 

By  aid  of  the  moment  M  and  the  end- 
long force  T,  we  may  find  the  maximum 
strain  produced  in  any  cross  section  of 
the  beam,  as  for  instance  in  the  section 
at  O,  Fig.  1.  At  the  top  of  the  bearn, 
the  strain  is  GK,  and  at  the  bottom  it  is 
JH ;  GK  being  the  greater,  it  is  the  one 
sought. 


The  strain  GK  is  the  sum  of  two 
parts,  GF  and  FK,  the  former  being 
due  to  the  moment  M  of  bending,  and 
the  latter  to  the  direct  tension  T.  To 
find  the  total  amount  of  this  strain  per 
square  inch,  we  may  apply  the  well 
known  formula  for  the  strength  of 
beams  for  finding  the  part  GF  thus 


'^  =  M, 


(6). 


where  M  is  given  by  equation  (5),  as  the 
algebraic  sum  of  the  moments  of  all  the 
applied  forces,  the  center  of  gravity  of 
the  section  considered  being  the  origin 
of  moments,  I,  the  principal  moment  of 
inertia  for  the  same  section,  as  previously 
stated,  (Z,  the  distance  from  the  center  of 
gravity  of    the    section    to    that   point 
where  the  strain  is  greatest,  and  /!,  is  the 
strain  due  to  the  moment  M.     In  Fig.  1 
O'  is  the  center  of  gravity  of  the  section 
DF  considered,    I,  is    the    moment    of 
inertia  of   that  section  for  O'  the  axis, 
and  d^  is  O'F.     As    a    formula  for  de- 
termining  the   moment  of   ultimate   re- 
sistance of   beams,  if,  is  to  be  assumed 
equal    the    ultimate  resistance   or    mo- 
dulus of  resistance  to  rupture.     Equa- 
tion (6)  is  the  converse  of  this,  where  M 
is  predetermined  and  «,  found  as  a  stress 
considerably  below  the  ultimate  value. 
In  calculating  the  ultimate  strength  of 
beams,  formula  (6)    is    known   to   give 
values    wide    of     the  truth.       This     is 
due  to   the    fact    that    the   law   of    re- 
sistance   in  the    neighborhood  of    rup- 
ture  deviates  greatly   from    the   law  of 
perfect  elasticity.     But  within  the  elas- 
tic  hmits,  as   will  usually   be   the   case 
with  (6),  the  formula,  as  is  well  known, 
will  be  truthful.     The  strain  FK  Fig.  1, 
as  above  explained   is  due   to  T,  and   if 
the   intensity  be  represented  by   t^  and 
the  sectional  area  DF  by  K,  we  will  evi- 
dently have 
I  <,K=T     ....     (7) 

Let    t,  —  GK,    Fig.  1,  stand    for    the 
whole  maximum  strain  per  square  inch 
in  the  section  considered. 
Then 

Mf?, 
T 


t=t,  +  t,, 


T 

■  +  K 


(8). 


a  perfectly  general  formula,  free  from 
jail  assumed  approximations  except  in 
the  instance  where  p  is  placed  equal  the 


G 


second  differential  co-efficient.  This, 
however,  is  done  by  all  writers  on  beams. 
But  it  is  known  that  the  error  in  this 
assumption  is  of  no  jsractical  import 
whatever  in  beams  as  ordinarily  used. 
It  is  zero  where  the  bent  beam  is  not 
inchned  to  the  axis  x,  and  for  an  inclina- 
of  10°  it  is  less  than  5  per  cent. 

It  is  to  be  observed  that  for  ruptur- 
ing strains  d^  is  to  be  taken  as  the  dis- 
tance from  the  center  of  gravity  of  the 
section  to  the  point  where  the  rupture 
takes  place,  whether  it  be  by  tension  or 
compression. 

When  the  beam  is  rectangular  in 
cross  section  with  a  breadth  b  and  depth 
d,  we  have 

,      d   -.      bd'        ^^     ,  , 
"i=2'  i,=j2' ».ndK=zbd, 


and  also  equation  (8)  agree  in  making 
^,  =  0  and  hence,  for  minimum  strains, 
M.—0,  and  t^  =  o. 
To  illustrate  further,  take  an  "  eye 
bar"  of  a  lower  chord  of  any  bridge. 
Let  ABCD  represent  the  loads  due  to 
floor  beams.  The  section  at  the  middle 
of  the  length  will  receive  the  greatest 
moment  of  strain  due  to  ABC,  &c., 
while  the  tension  T  is  uniform  through- 
out. Now,  that  t,  =  f),  the  centers  of  the 
eyes  must  be  raised  a  distance  a/i,  shown 
at  the  middle  section,  so  that  for  the 
maximum  bridge  load, 

T  ai>=  /^^'^  °f  ^^^  moments  of  AB  and 


-I 


When  this  condition  is  exactly  satis- 
fied, the  middle  part  of   the  beam  near 


Figure  2. 


and  hence  (8)  becomes. 


6M:    _T 
~bd''^bd 


(9). 


Here  d^  disappears,  as  indeed  it  will 
in  all  cases  where  the  cross  section  of 
the  beam  is  symmetrical  with  respect  to 
an  axis  to  that  section  taken  horizontal 
through  O'  Fig.  1. 

NEUTIiALIZING  ^OF    MOMEJiTS    DUE     TO     CROSS 
STRAINS. 

It  is  often  desirable  to  so  assume  the 
poiat  of  application  of  T,  as  to  place  the 
beam  under  the  least  possible  maximum 
stress  when  the  structure  containing  the 
the  beam  receives  its  maximum  load. 
For  instance,  suppose  the  lower  chord 
of  a  bridge  carries  the  floor  beams,  sev- 
eral to  each  panel.  Then  it  is  evident 
that  T  may  be  applied  at  such  point  as 
to  niake  its  moment,  with  respect  to  the 
section  of  beam  iu  question,  equal  and 
opposite  to  the  moment  of  P.  This 
makes  M  =:  0,  and  consequently  t^  =  0. 
This  is  evidently  the  best  condition, 
since  t^  and  T  are  sole  and  mutual  de- 
pendencies, and,  at  best,  the  minimum 
strain   can   never  fall   below   t .     This, 


JK  wiU  be  simply  stretched  and  not 
sprung  into  curvature.  But  if  the  body 
of  the  bar  be  straight  when  free  from 
strain,  it  will,  when  under  the  condition, 
(10)  be  sprang  at  points  near  the  eyes. 
The  problem  then  becomes  complex  be- 
cause ab  varies  with  the  spring,  and 
would  require  to  be  determined  with  due 
regard  to  the  amount  of  flexure,  as  sub- 
sequently done  in  this  article. 

But  it  is  possible  to  so  curve  the  bar 
in  the  manufacture,  that  any  part  of  it 
will  be  simply  stretched  when  bearing  its 
maximum  load.  To  indicate  a  few  of 
the  simpler  forms,  suppose  only  a  single 
floor  beam  at  the  middle  of  the  bar  at  K. 
Then  the  center  line  of  the  bar  should  be 
a  straight  line  from  a,  Fig.  2,  each  way, 
to  the  centers  of  the  eyes,  the  distance 
ab  -being  formed  by  (10).  If  there  were 
two  floor  beams  on  the  link,  say  A  and  D 
only,  then  the  link  should  be  straight 
between  A  and  D,  and  also  between 
these  poiats  and  the  centers  of  the  eyes, 
the  lines  from  point  to  point  being  con- 
stantly at  mid-depth  of  the  body  of  the 
bar.  If  the  floor  beams  were  so  numer- 
ous as  to  be  treated  as  constituting  a 
uniformly  distributed  load,  the  curve  of 


i  the  center  line  of  the  body  of  the  link 
i  vyould  be  a  parabola  running  from  centor 
i  to  center  of  eyes,  with  vertex  at  a,  and 
i  with  the  principal  axis  vertical.  Equa- 
'  tion  (10)  would  still  determine  ab,  the 
2d  member  being  regarded  as  the  sum 
i  "of  the  movements  of  all  forces  except  T. 
I  For  this  case  the  equation  would  take 
!  the  form, 

T.((i=P^ — ^ioY  the  middle  point, 

(11). 


2      8 


Differentiate  twice,  and 


(L:  dx 


Now  put 


(Vt/ 

dx'       ' 


and  differentiate  twice, 

d*i/_d''n_  i'-i'V  ,  9-n 
dx      dx  dx 


and 


T?/=Pa; ^    for  any  point. 


the  origin  of  co-ordinates  being  at  the 
middle  of  one  eye,  with  /  the  length  of 
the  bar,  and  w  the  loading  per  unit 
length. 

In  cases  where  the  cross  section  of  the 
beam  is  non-symmetrical,  as  often  the 
case  in  upper  chords  of  bridges,  the 
center  of  gravity  of  that  section  is  to  be 
found  and  then  ab  laid  off,  downward  in 
the  upper  chord  and  upward  in  the 
lower  chord. 

"When  chord  members  are  very  long, 
the  moment  due  to  their  own  weight 
should  be  found  and  ab  determined  by 
(11). 

GENERAL    INTEGRALS    FOR    SOLVING     CASES    OF 
MIXED    STRAINS. 

In  the  designing  of  new  structures  the 
precautions  pointed  out  above  relative  to 
maximum  stresses  in  mixed  strains  may 
be  provided  for  in  the  simplest  way,  viz : 
by  computing  separately  and  adding, 
though  this  may  not  always  be  preferable. 
When  this  approximate  method  is  not 
desirable,  and  in  cases  where  existing 
structures  are  to  be  examined,  it  may  be- 
come necessary  to  make  a  careful  deter- 
mination of  the  moment  M.  To  meet 
this  requirement  the  various  cases  follow- 
ing have  been  worked  out. 

Before  taking  up  the  special  cases  an 
examination  of  the  expressions  for  the 
moments  of  apphed  forces,  shows  that 
the  integrations  all  come  under  two 
general  forms,  and  it  will  be  seen  to  be 
decidedly  preferable  to  perform  the  two 
integrations  once  for  all  than  to  integrate 
for  each  special  case. 

The  first  general  form  is 

'^.=kii  +  Bx  +  D:,'+-F  .   (12). 
dx 


-^—=  Aw -I- 2D 
dx 

multiply  through  by  dn,  and  integrate, 

and  we  get 

$i=A»^-f-4Drt  +  C 
dx 


dn 


dx= 


/v 


,     4D/i     C 


whence,  by  integration 

2D  /',     4D/(,     C 

1  A+"  +  r'*+^+A 

x  =  -—=-hjix  log ^ 

a/A  *^. 

Passing  to  exponentials  and  transpos- 
ing in  part, 

*Va     2D 
A' 


C.e 


V 


''  +^  +A 


By   squaring  both  members  and  cancel- 
ing      ^ 

'icV'A      47)        a:i'A  ^  *'A        4D'' 

C,=e        -'^'^fi       -2C.;ie        +^ 

_C 
~A 

solving  for  n  we  obtain 

C   x^'K      c  -*^'^ 

"=2''        "2"CA' 

2D     2D=   -^^'a 
■  -  A+CA^'' 

=.'^h{=^_y  +  B.7;  +  -Dx'  +  Y 

dx  i 

The  second  general  form  is 

^y=_Ay_B.e-D.«'-F  .  .  (14). 
dxi 

Differentiate  twice  and 


(1.3) 


Put 


(Fy 


dx 


■-,  =  +71 


and  differentiate  twice 


or 


'dx'     dx~        dx  ^  ^ 


ordinate  and  second  differential  coeffici- 
ent have  contrary  signs  when  the  curve 
IS  concave  toward  the  axis  of  x.  Hence 
m  Fig.  1  they  are  contrary.  Taking  T 
positive  when  it  is  directed  toward  the 
beam,  and  negative  when  from    it,   we 


Multiply    through   by  dn   and     inte- 
grate and 

dn^ 


dx^^ 


But 


dn 


A 


dz 


1    .   -i    2czzrb 
--=sin    —     ^ 


^/a^bz—cz 
where  a=C',  6=4D,  c=A,  s= 
Hence 

1 


or 


0==^  sin  ''-^J^!^±i5__c' 
VA  V'4AC'  +  16D"^         ' 


Solving  for  «,  we  obtain 


An  +  2D 


.V'AC'  +  4D= 


sin(a;v'A  +  C/) 


2D     <f?/  [(IS). 

In  the  application  of  (13)  and  (15)  to 
the  following  cases,  it  is  only  necessary 
to  cut  out  any  redundant  term,  and  de- 
termine the  constants  of  integration. 

SOME   OF    THE    PRINCIPAL     CASES     UNDER 
MIXED    STRAINS. 

_  J.  For  the  first  case  let  the  beam  be 
fixed  at  one  end,  free  at  the  other,  and 
having  a  load  P  and  pull  T  applied  at  the 
free  end. 

Fig.  1  or  la  represents  it.  The  first 
question  arising  is  whether  to  apply 
(13)  or  (15).  An  inquiry  will  reveal  the 
fact  that  the  sign  of  Ty  determines 
which.     The  calculus  demands  that   the 


Figure  la 


will  have,  for  T  pointing  outward  as  in 
J^ig  1  or  la. 

I T  being  negative  makes  the  sign  of   '^ 
and  Ty  alike. 

For  convenience  let  the  subscript  to  I 
be  dropped  in  the  following  equations, 
1  being  always  regarded  as  the  principal 
mornent  of  inertia  of  the  cross  section  of 
the  beam.  Then  we  have  for  the  origin 
of  moments  at  C,  Fig.  la,  and  of  co- 
ordinates at  A, 


(16). 


To  integrate  this  equation,  we  requu-e 
(13)  because  the  signs  of  Ty  and  Ay  are 
alike,  also  of  the  second  differential 
coefficients. 

Comparing  with  (13) 


Hence 


T  P 

A=  i    B=_f- 


D=o    F=o 


G     -« 


dx'        ^  2         2C,A 

where  for  convenience  n=^J_~A/Jl 

si 

n  here  differing  from  the  n  used  in  the 
mtegrations   for   (13)    and    (15). 

The  above  equation  for  this  case  is 
given  m  Strength  of  Materials,  by  De 
Volson  Wood,  p.  300,  2d  ed. 

Let  the  length  of  the  beam  be  I,  and 
the  distance  of  the  point  of  apphcation 
of  T  below  the  center  of  gravity  of  the 
end  of  the  beam  be  h.  Then  if  a!=o 
y=A,  and 


ft 


and 


But 


^"^  2      2C,A 


2C,A     2 


/  +  Bx 


C  /  "*     -"*\ 


+  AAe 


=0  for  x—lund 


-^=0  for  a;=?and 

Q       /  nl         —nl 
"2 

The  value  of  C,  from  this,  introduced 
above,  gives 

B     .  , 

(ru:       —nx\ 
e    —e      j  +  AAe 


-khe 


Ay+B.7;=--^ 


e    +e 

Restoring  the  vahies  of  A  and  B,  we 
get 

(—nl\    nx       —nx 


with  h  restored  and  P  =  o 


T2/.= 


2TA 


(20). 


e    +e 


=M 


(17), 


This  equation  expresses  the  relation 
between  x  and  y  for  the  equation  of  the 
curve  of  the  axis  of  the  beam,  that  is  to 
say,  of  the  curve  AOB,  Fig.  1  or  la.  The 
maximum  deflection  of  the  beam  is  y,  —  h 
for  x-s^l. 

Also  (17)  is  so  arranged  as  to  give  the 
moment  of  the  applied  forces  for  any 
point,  the  first  member  being  the  same 
as  (16). 

If  ,i-=o  y=h  as  it  should. 

The  maximum  moment  of  strain  for 
the  whole  beam  is  evidently  at  the  fixed 
end  where  x=l  and  y=y^-  Hence,  by 
reduction, 

p  /  nl        —nl\ 

5/e    _e      )-2TA 
Ty -K^-^^  ,,       _^ 


Evidently  the  resultant  of  T  and  P 
might  be  substituted,  and  be  considered 
as  a  single  force  acting  obliquely.  Con- 
versely any  single  force  acting  obliquely 
at  the  end  of  the  beam  could  be  resolved 
into  components  corresponding  with  T 
and  P. 

If  we  imagine  this  resultant  actmg  at 
the  end  of  h,  its  prolongation  woiild 
intersect  the  beam  when  /*  is  downward. 
This  point  of  intersection  would  evi- 
dently be  a  point  of  contrary  flexure  at 
which  the  moment  would  be  zero.  The 
point  could  be  found  by  placing  the  2d 
member  of  (17)  =  o  and  solving  for  x. 
This  point  would  be  a  neutral  point  for 
an  S  shaped  curve, 

II.  Let  the  conditloois  be  as  in  I,  ex- 
ce])t  change  T  to  a  push. 

This  would  seem  to  be  met  by  chang- 
ing the  sign  of  T,  but  this  makes  all  the 
expressions  in  case  I  imaginary.  But 
it  may  be  rationaUzed  as  done  in  Prof. 
"Wood's  Strength  of  Materials,  p.  301,  2d 
ed.  But  if  we  change  the  sign  of  P  in- 
stead of  T,  the  relation  of  signs  of  T  and 
P  is  right.  In  applying  equation  (19) 
with  sign  of  P  changed,  we  will  obtain  a 
negative  result  for  y,  while  when  P  is 
positive  y  is  positive.  Hence  the  con- 
ditions for  this  supposition  are  as  shown 
hi  Fig.  3,  with  no  essential  change.    It  is 


e    +e 
"When  h=o, 


=M 


(18). 

max.  (1"). 


Figures. 


simply  case  I  turned  over.  The  moment 
obtained  from  (19)  is  the  same  numeric- 
ally for  P  -t-  as  for  —  which  is  evidently 
as  it  should  be,  while  for  T  changed  in 
sign  it  would  be  greater. 

Hence,  changing  the  sign  of  T,  our 
equation  of  moments  for  this  case  be- 
comes, as  evident  from  Fig.  4,  for  the 
origin  of  moments  at  C  and  of  co-ordi- 
nates at  A. 


fI^^==-T2/-Px=M 

dx"  •' 


(21) 


w 


I'his  may  be  integrated  by  aid  of  equa- 
tion (15),  as  the  signs  are  proper  to  it, 
where, 

A      T        ,  p 


when  /i=o 

-T!/~-pi=~~tBngnl=M.^^^    .   (24). 
When  k  is  restored,  and  P=o 

•     ■     (25). 


-T,.=  -^^=M 


Hence  the  integral  is 

-—l/9sm  {nx+C^ 
A 
For  x=o  let  y=/i  and 

-A/i=:4/9sm  C 
'^  A  ' 

-Ay-Bx=  -^^8in(na;  +  C,) 
Differentiate  and, 

,(h/     Tj  Ahn 


C0S/(Z 

III.  Zet  the  beam  be  conditioned  as 
represented  in  Fig.  6,  viz.:  fixed  at  one 
end,  free  at  the  other,  loith  <i  load  P  and 
a  pull  T  at  the  free  end,  and  a  uniform 
load  over  its  length. 

Let  10  =  distributed  load  per  unit 
length  of  beam. 


But 


=  0  for  x=l 


B=Ah7i{cos  nl  cotC,— sin  nl) 


Figure  5. 


Then  the  equation  of  moments  will  be 
'^.7^^=^2/-P«;-^      .     .     .     (26). 
Hence 

'  4-  Rt!  4-  T>y'  — 

2 


+  Ai/  +  Bx  +  I)x''=-^e  - 


Ce        2D      2D=   -»« 


2G.n 


Cm' 


CotC,=. 
Hence 
—At/-Bx—~ 


B 

A/mcos,./  +  *^^^^^ 

B  sin  nx 


n  cos  nl 

—Ah  (1  +  tang  nx  tang  nl)  cos  nx 

or,  restoring  the  values  of  A,  B  and  n,  we 
get  the  general  equation  of  the  curve 
of  the  axis  of  the  beam,  also  the  moment 
at  any  point. 

n  cos  9d 
T/i(l  +  tang?i;i-tangw7)cos;)a;=M  .  (22). 
The  maximum  moment  of  flexure   oc- 
curs where  x=l  and  y— y,,  which  is 


where 


-Ty,-P;=. 


TA 

cos«r 


fl  fl  2fl 

To  determine  the  constants  of  integra- 
tion make  x  and  y  zero  for  the  point  A. 
This  gives 

_C C      2D      2D' 


2C.; 


C,»l' 


Introducing  this,  differentiating,  andmak- 
dy 


mg 


dx 


=  0  for  x=l  we  get 
B  +  2Dl+^.e 


I  ni  -nl  \ 

\e    +e        hi 


M.. 


which  introduced,  gives  us  the  following 
general  equation  of  moments,  and  of  the 
curve  of  the  axis  of  the  beam,  T  P  and  w 
(23).  I  being  restored. 


11 


P+(0/  + 


H'-n 


....     (27). 

In  this  equation  the  sign  of  P  may  be 
+  or  — ;  tliat  is,  P  may  act  down  or  up. 
Under  certain  circumstances  the  beam 
will  be  S  shaped,  with  a  point  of  contra 
flexure,  or  of  zero  moment. 

To  ascertain  this  point  place  the 
second  member  =  o  and  solve  for  z. 

The  maximum  moment  is  evidently  ob- 
tained by  making  x=  I.  The  equation 
then  will  reduce  to 


n-P_      -p  +  wl  \  e   -e 
{  e   +e 


nl        —nl 

e    +e 


-Mr, 


(28). 


If  M  =  o  this  equation  reduces  to  (10), 
as  it  evidently  should.  Also  P  may  be 
made  zero,  leaving  simjjly  the  uniform 
load  and  T. 

IV.  Let  the  co7idition  he  as  in  Fig.  5, 
except  reverse  T,  as  in  Fig.  6. 
Then 


.f^=-T,-P.-!^ 


(29). 


Figures. 


Applying  equation  (1.5)  for  integrating 
this 

—  A-tj—iix—Dx  — T 


-Ty,-P/- 


Then  make  the  tangent  tc  the  curve  zero 

for  x=l,  and  eliminate  C,,  as  was  done 

in  ease  II.,  we  then  get 

^       ^        lox'  P  +  wl  sin  nx 

— Ty— Pa; jr-  = ; — 

•^  2  n      cos  til 

— 5(1— cos.na;  — sin.Ma;tangH7i=M  (30). 
n 

The  load  P  may  be  +  or  — . 

Making  x=l  for  the  maximum  mo- 
ment, we  get,  by  reduction, 

toP  _      /T  +  wl       w,        nl\ 
~2~~~\      n 
tang  »l?=Mniax 

If  10=0,  this  expression  reduces  to 
(24),  as  it  obviously  should.  If  P  =  o  we 
have  simjjly  the  uniform  load  w,  and  the 
end  thrust  T. 

V.  Ziet  the  beam  be  supported  at  both 
ends,  carry  a  uniformly  distributed  load, 
and  have  a  pull  applied  at  both  ends. 

The  conditions  are  obviously  equiva- 
lent in  the  two  i^arts  of  Fig.  7,  the  latter 
being  already  solved  in  equations  (27) 
and  (28). 


^tang:|-) 
(31). 


nx      2D 

Bm(?ix-|-C,) — V— 


T  P  M 

where    A=— =     B=^=      D  =  ;r-^ 

fl  fl  2£l 


To  determine  the  constants  of  integra- 
tion make  a;  =:  o  for  ?/=o,  and  eliminate 
the   coeflBcient  to  1st  term,  2d  member.  1 1  bain 


The    equation   of   moments    for    this 
fisfure  is 


since  V  = 


(32). 
Comparing  with   (27)  we 


tind  the  1st  member  changed  to  (32)   by 

,    ,     ,  .       lol 

changing  P, 


w  and  I  there,  to   -^, 


I 


and  -  here.     By  making  the  corresi^ond- 

ing  changes   in   2d   member  of  (27)  we 
obtain  for  the  2d  member  of  (32) 


+  -J 


r     n(~-x\        .-n(--x\ 


[e   '      +     e      ' 
the  whole  length,  AB. 


-1  y 

I 
J 


(32). 
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For  the  maximum  moment  x=~    and 


-1 


VI.  Reverse    T ; 
case  as  in  V. 


(33). 
otherwise   take    the 

xol  . 


Hence  reverse  lo,  and  take  P= 
equations   (30)   and  (31)  and  change''/  to 
^  and  we  obtain 


1  -r^  C     /    "*  -IIXX 

Ay  +  Ba;=— '(e    -e      ) 

i 
Differentiate  and  let  -^=tang  i  for  x=a  ' 
=AC=EG,  and  ; 

C,_    Atang2  +  B 


Va 


+  e" 


-T2'-^  +  -o-= 


2^2 
cos  wa;— sin  nx 


tangn^WM    (34). 


I  being  the  whole  length  AB,  and  for  the 
maximum  moment  .-»=-.     .  •. 


—  '■y,- — q"  ~~~  tang«-tang«- 


M., 


3 
•   (35). 


•     •     .    .     (39). 

2d    For   the   part   CB,   the   moments  - 
will  be 

where 

^=Yy=n-'   and   F=-^    .  .  (40). 

C'  "*       C      -«« 
•■•         ^'^  +  ^=^«    -2-c^«         -.(IS). 

Now  differentiate  this  and  make  ^  — 


f/a; 


VII.  Zet  the  beam  be  supported  at  its 
jnds,  with  a  load  Q  placed  at  equal  dis- 
tances from  the  ends,  and  have  a  tension 
T  applied. 


j  for  a;=^  and 


Figures. 


1st.  Then  for  the  part   AC,  the   mo- 
ments will  be 


C, 

2C'A' 


Put  this  back  in  the   same  equation 
and  make  ^=  tang  i  for  x-a,  and 

Atang*=-(«     _e         J,^^ 

This   determines   C   and    C„,    and    the 
values  placed  in  the  integral"  above  give 

'     (41). 


'#='r^-P»^=Ty-Qa...(36), 


Ay  +  F=^i^^^il!!±l^ 
VA       ]  e-_g«('-«)y 


comparing  with  eq.  (13)  we  get 

A2/  +  Ba;=^'e     --^e 
2  2C,A 

where 


Now  making  the  ordinates  y,  in  the 
I  two  equations,  equal  each  other  for  the 
I  point  C,  where  a:=a  we  obtain  observing 
that  B«=F,.(3©)  =  (41),  giving  an  express- 
(13).  !  ^°^  "^y  ^"^  °*  which  tang  i  is  found.  This 


value  of  tang  i,  put  into  eq.  (39)  or  (41), 
gives   the  required  expressions  for  the 

.      T        .     .„         P  moments  on  the  parts  AC  and  BC,  re- 

^=7l='*      B=-—  andP=Q    .   (37).    spectively. 

Placing  the  parenthetical  part  of  (39) 


■  el    '"  el 

For  x=o,  y=:o  and 

_C C 

2C,A~"2 


equal  L,  and  of  (41)  equal  N,  we  get 
BL 


A  tangi=  — 


L-N 


(42). 
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The  maximum  moment  on  the  -whole 
beam  will  be  found  at  the  jjoints  C  and 
E,  directly  under  the  equal  loads  Q,  equi- 
distant from  the  ends.  This  is  obvious, 
from  the  fact  that  the  moment  due  to  P 
and  Q  for  any  part  of  CE  is  constant ; 
but  the  moment  of  T,  counter  to  that  of 
P  and  Q,  is  least  at  C  and  E,  for  the 
part  CE.  As  to  AC,  the  moment  is  great- 
est at  C. 

Hence  (39)  or  (41)  will  give  the  mas. 
moment  which  is  at  x^=a 

e     -e       +e -e ^^^y 


If  we  make  a=o  the  moment  (43)  re- 
duces to  zero,  as  it  evidently  should,  as 
it  leaves  the  beam  without  load.     Again, 

if  a=^,  the   expression   reduces   to  the 

same  form  as  (19),  P  and  I  there,  being 

equivalent  to  Q  and  ^  here,    a  fact  that 

verifies  all  complex  and  extended  reduc- 
tions of  this  case. 

VIII.  Ziet  this  beam  be  conditioned 
the  same  as  in  VII.,  except  reverse  T, 
as  shoimi  ill  Fig.  9. 

The  expression  for  the  moment  on  AC 

is 

,I^/_-=_Ty-Pa., 


the  eq.  of  the  axis  AC,  and  of  moments 
for  the  same. 

2d.  For  the  part  CB,  moment= 

flg:= -Ty-Px-h  Q(a;-a)  =  -  T2/-Qa 

where 

,      T  _,     Qa     Pa     ^ 

fl  el      el 

dy 
dx 

a;=^  for  one  constant;   then  making  the 

same  equation  =tang  i  for  x^^a,  for  the 
other,  we  get 

7t         I 

-ky-¥=-  —^ ~  A/Atang  i 


,(rix+\-n^^ 


dx. 


where 


fl 


(44). 


Figures. 


Hence  1st  by  (15),  making  .i;=:o  for  2/=o, 

for  one  constant,  and  ^=tang  i  at  x=a 
dx 

=AC=;  EG  for  the  other  constant. 
_Ay-B.,:  =  -(VAtang.--fB)^-^^  (45). 


.     .     .     (46). 

Then  equating  the  ordinates  y^  from  (45) 
and  (46)  for  x  =  a,  observing  that  Ba=F, 
we  get  the  expression  containing  tang.  i. 
Substituting  it  in  (46)  we  get  the  general 
expression  of  moments  for  the  part  CE, 
also  the  equation  of  the  curve  of  the  axis 
of  that  part, 

-Ty-Q;=-^ 

tangwa.sinuia; -(- -^ — «n 

r:=M       .       .       .       (47). 

For  x=a  this  becomes 
Q  tang  na 

1— tangwacot  j  -^--m(-— a)  t 

^M„    .     .     .     (48). 
For  x=a—-^  we  get 

--?^tangw-=Mmax     ■    •  (49). 

11  u 

(49)  being  greater  than  (48).  This  agrees 
with  the  indications  of  Fig.  9. 

Equation  (49)  is  the  same  as  (24)  as  it 
evidently  should. 

If  «=zo  the  moment  reduces  to  zero, 
which  the  figure  shows  to  be  correct. 
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IX.  Let  the  beam  he  supj)orted  at  the 
ends,  be  under  tension  T,  andloaded  with 
Q  applied  at  uny  poivt. 

1st.  For  the  part  AC  we  get,  origin  of 
co-ordinates  at  A, 


Figure  rO. 


Applying  (13),  observing  that  for  x=o 

y=o  for  one  constant:    and  that  —  = 

dx 
tang  /,  for  x=a  for  the   other,   and  re- 
ducing we  get 


+  e 
From  the  figure     P^=Q(/-a) 

•••      ^=Q(i-fj   ■   • 


(50). 


(51), 


If  in  (50)  we  make  a=z  -  we  have  tang 

i=o,  and  introducing  P,  (50)  reduces  to 
the  same  as  (19)  and  (43)  for  like  values 
of  a,  and  P. 

2d.  For  the  part  BC  with  some  reduc- 
tion, 

Applying   (13)    again,    observing   that 


or  for  equations  of  the  curves  of  the  axis 
of  the  parts  of  the  beam.  Thus  the  con- 
ditions of  the  beam  are  completely  de- 
termined. 

If  we  make  the  parenthetical  part  of 
(50)  and  (52)  =L  and  N,  respectively,  we 
find,  for  a;=a,  in  L  and  N, 

■    '"'^•^(l^-F)  ■  ■  w 

_    '     I 

°^.  *^  =2'  *^^^  reduces  to  o  as  it  should. 
Ini  seeking  the  maximum  moment  we 
suspect  that  when  Q  is  near  A,  or  B  at  a 
particular  point,  the  combined  moment  of 
T  and  P  may  possibly  have  a  maximum 
between  Q  and  the  remote  end,  because 
that  due  to  T  varies  as  the  ordinate?/ 
and  P  with  x.  But  the  mathematical 
test  applied  to  (52)  develops  no  such 
max.  Hence  the  max.  is  always  at  the 
load    Q,    and    can  readily  be   found  at 

33=  rt. 

X.  IM  the  conditions  be  the  same  as 
in  IX.  except  reverse  T,  or  put  the  beam 
under  conqjression,  as  in  Fig.  11. 


Figure  II. 


•  for  a,'=J  y=o,  and  —  = 
dx 
and  reducing  we  get 

i-y+  -YX~Q,a= 


i,  for  x=a, 


H2t-x) 


1st.  For  part  AC 


'^ii^=-^y-^- 


where 


P= 


-.l—a 


T■tang^^-fQ-P  j  ^ ~e  i  ,^^. 

n  I     "«■        iKU-a)  I  '' 

\e     +e  ) 

This  equation  reduces  to  the  same  as 
(50),  (43)  and  (19)  for  like  values  of  P, 

by  making   a=^  ;  except  (52)  will   have 

the  negative  sign,  as  it  should,  since  its 
moment  at  C  should  oppose  that  of  (50) 


Integrating  by  aid  of   (15),  making  x 
and  y=o  for  one   constant,    and     ''' 
tang  i  for  the  other,  we  obtain 
Ttangj-f-P  sinna3 


dx 


-Ty~Fx=- 

n         cos?)a 

2d.  For  the  part  BC  we  have 


(54). 


^IV^= 
dx 


=  -Ty-(P_Q)x---Qa 


Applying  (15)  and  make  «=;  for  ?/=o 


Now  make  x=a,  and  equate  (50)  and  L  i.     .         ■,  dy 

(52).    This  determines  tang  i.    This  can    ^°''  """^  "o^^tant,  and  ^^=tang  i  at  x=a 
be  restored  to  (50)  and  (52)  for  moments,  |  for  the  other,  and  reducing  we  obtain 
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-Ty-(P-Q)a;-Q«  = 

Ttangt'  +  P  — Q   smn{l—x) 


.  (55). 


n  cos?i(l—a) 

Equating  2d  members  of  (54)  and  (55) 
for  tang  i  at  x=a,  and  then  replacing  it; 
the  same  equations  become,  for  AC, 

n  sinTja: 

l  +  tangnucotn{l—a)    cosna 
and  for  BC, 

-Ty-(P-Q)a^-Q«=- 

Q 

n  8inn{l—x) 

1  +  tangna  cotn{l—a) '  cosh{1—  a)  ^  '■ 
which  are  equations  of  the  axial  curves 
and  of  moments. 

These  reduce  to  the  same  as  (49)  for 

a;=rt  =  -r,  also  to  (24)  for  proper  value  of 
;.     Thus  (56)  becomes 

Q 


maximum,  and  where  it  will  exist,  in  case 
BC  has  a  less  value.  At  x=l,  or  at  B, 
the  sinusoid  starts,  and  overspans  the 
beam  length  AB,  as  appears  from  the 
fact  that  when  x  =  o,  the  value  of  (57)  is 
still  considerable,  and  positive.  To  find 
the  springing  points  of  the  curve, 
place 


giving 


Hence 


sin  n(l—x)  =  o 
n{l—x)  =  o  or— 71 


x=l,  oi-=l- 


and  the  sinusoid  is  BED,  for  the  beam 
AB,  Pig.  12.     The  max.  is  at  H  when 

AH=.^-£     .     .     .     (60). 

equations  (59)  and  (60)  show  that  BD  is 
twice  BH.  -Suppose  H-. 01  and  Z=200. 
Then  AH=43.  and  AD=— 114. 


2ytang;i-i=Mmax 


.    (58).  I 


the  same  as  (48),  observing  that  Q  in 
(48)  equals  2Q  in  the  above. 

In  looking  for  the  max.  moment,  we 
observe  that  when  Q  is  near  A,  the  mo- 
ment will  withovit  question  increase  from 
A  to  C,  because  the  moment  arms  of  both 
T  and  P  increase  together.  Also  the 
moment  of  the  reaction  of  the  siiiJi^ort 
B  will  increase  from  B  to  C.  But  the 
moment  of  T  is  greatest  where  the  curve 
of  the  axis  of  the  beam  is  lowest,  and 
this  is  between  Q  and  B.  Now  when  T 
is  great  and  P  small,  particularly  when  T 
is  sufficient  to  hold  the  beam  in  the 
curved  form,  the  maximum  is  plainly 
seen  to  be  somewhat  removed  from  Q 
towards  the  middle  of  beam,  but  in  no 
case  beyond  the  middle. 

The  2d  member  of  equation  (57)  is  the 
expression  for  the  moment  of  flexure  of 
BC.  Hence  the  moment  varies  along  BC 
as  the  ordinates  of  a  sinusoid  the  max. 
value    being    where    sin.  n(l—x)^l,  or 

where  n{l—x')^^.     Hence 


T='- 


inl 


is    the    fractional    part    of    the   beam's 
length  at  which  the  moment  may  be   a 


Figure  12. 

The  iigure  shows  how  the  max.  mo- 
ment may  occur  at  H  when  Q  is  at  C, 
the  curve  AE  being  the  sinusoid  of  eq. 
(56). 

Similarly  it  may  be  shown  that  another 
point  H'  exists  where  BH'  — AH. 

Now  when  Q  is  placed  between  H 
and  H',  the  max.  moment  is  at  Q,  but^it 
is  at  H  or  H'  when  Q  is  outside  those 
points. 

XL  Let  the  beam  be  fixed  at  one  end, 
supported  at  the  other,  under  compres- 
sion, T,  and  loaded  xoith   Q  at  any  point. 

Take  the  origin  of  co-ordinates  at  A,  y 
positive  downward  and  Ac='y.     Then 

1st  for  the  part  AC  (Fig.  13) 


fI-S4=  -Ty-  P(/-  a-)  +  Q(«  ■ 
dx 


-X) 

=  -T;/-(Q-P).(;-(P^-Qa) 
Integrating  by  aid  of  (15)  we  get 

— Ay— Bx— F=— J-    sin  (»ic  — C,) 
where 


fl  el     ^         el 


Figure  13. 

For  X  and  y=o  we  get 

VC^ F_ 

n  sin  C, 

and  for^=o  for  x=o  -we 


Hence 


cot  C  =— 
'     nF 


-Ay— Ba;— P=: sin  na; 

— F  cos  7ix  .  (61). 
and 

-A  tang  i~B=~B  cos  «a;  +  ;!F  sin  nx 
2d,  For  the  part  BC 


Hence  by  (15) 


=  -Ty  +  Pa;-P/ 


/7^ 

'Aij-B'x-F'  =  ~    sin  {nx  +  C^') 


where 


A=  -^=:n\  B'r 
el 


also 


P  PI 

-—   F'=— 


B7  +  F'=o,B-B'=:|,  a(B-B')=(F'-F) 


For  x=l,  i/  =  o  and 

-B7-F'=^^sin  (?il  +  C  ')  =  o 
G/=-nl 

■■■~Ay-B'x~F'=^±smfi{x-l)  .(62). 
and 

-A  tang  i-B'=^c'  cos  n(a;-^) 
Equating  Ajang  i  for  a:=a,  from  1st 
and  2d  and  ^q'  is  determined,  its  value 
being 

/^ _ ^-^'-Bcos  ?m  +  nF  sinna 
cos  )i{a — i)  ~ 
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But  m  the  present  case  P  is  as  yet  an 
unknown  quantity,  from  the  fact  that  Q' 
IS  partly  supported  by  the  stiffness  of ' 
the  beam  at  A,  and  partly  at  B.  We 
may,  however,  eliminate  P  by  aid  of  the 
condition  that  the  ordinates  y  from  1st  i 
and  2d  are  equal  at  x=a. 

Equating    the    ordinates  y,  we    find,j 
after  much  reduction, 

P_sin  n{l~a)  +  na  cos  w^— sia  nl 
Q  nl  cos  nl—Bux  til  ~^ 

orP=Q^.  .  .       (g3) 

If   «  =  ;,    P  =  Q;    and  if    a=o,   P=o; 

which  are  obviously  correct. 

The  equation  of  the  curve  of  the  axis 

of  the  beam  for  AC,  also  the  moment  of . 

flexure,  will  be 

-Ty-q(^q{l~x)-{a-x))  = 

-Q((?^-«)  cos?ia;— ^^^sin  wa:)  (64).  , 
Similarly  we  have  for  BC 
-'\y-qq{l-x):= 

~~nV~^^~'i^  °°®  wa  +  w(^Z_a)sin«a) 
sinw(/— cb) 

cosn{l~a)       ■     ■     ■      (^^)- 
An  inspection  of  the  figure  shows  that 
there  will  always  be  a'  point  of   contra 
flexure  m  the  beam,   or  where  the  mo- 
ment of  flexure  will  be  zero. 

Trying  (64;  for  this  point,  placing  the 
2d  number  =  o,  we  obtain 

(1— j)tang  nx—n{a—ql) 
or 

(-4) 


tang  nx=na- 


1-q 


in  which  x  locates  the  point  of  centro- 
flexure,  and  a  the  load.  There  is  most 
doubt  as  to  the  relation  of  x  and  a  when 
these  quantities  are  small.  When  very 
small  the  tangent  approximates  the  arc, 
when  the  fraction  to  na  is  less  than  1, 
which  makes  x  less  than  a. 

Trying  (65),  the  2d  member  =o  when 
sm  n(l~x)=o,  or  n{l--s.):=o,  n,  ^tt,  &c. 
But  x—l  when  7i{l—x)  =  o 

x=l when  n(l—x)  =  7r 

J  But  according  to  eq.  (59)  and  Pig.  12, 
cem  (65)  has  no  value  within  the  hmits  of 
the  beam  for  a  varying  from  o  to  I. 
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Heuce  we  conclude  that  the  point  of 
contrary  flexure  is  always  between  the 
load  Q,  and  the  fixed  end  of  the  beam. 
■^The  point  of  maximum  moment  is  to 
be  foiind  where  the  2d  member  of  (65)  is 
a  maximum.     This  occurs  where 


sin  n{l—x)  =  l  or  n{l—x)=  ■ 


x=l- 


%i 


(60). 


if  we  ignore  a.  But  considering  a,  it  ap- 
pears that  the  max.  moment  of  flexure  is 
always  at  Q,  except  when  a  is  =,  or  less 
than  X  in  (GO) ;  conditions  identical  with 
case  X,  as  regards  the  one  point  H,  Fig. 
12. 

Either  member  of  (64)  makes  the  mo- 
ment at  A  where  x  and  y=o 

=  -q{ql-a)     .     .     .     (66). 

But  where  a;=c«,  the  other  limit  of  x 
for  this  expression,  the  moment  is 

-Ty-Qq{l-a)  = 
l?i{ql—a)  cos  na—{^—l)  sin  na(67). 

and  it  is  difficult  to  tell  which  is  the 
greater,  except  in  particular  cases. 

An  inspection  of  Fig.  13  shows  that 
if  the  compression  T  can  be  great  enough 
to  hold  the  beam  in  a  curve  while  Q  is 
zero,  the  force  P  will  be  reversed.  Now, 
if  Q  be  given  some  real  positive  value  in- 
creasing from  zero  up,  it  will  eventually 
make  P-o.  But  by  (63),  when  P  =  o, 
§'=0.  Hence  to  find  the  relation  be- 
tween T  and  Q  for  this,  make  q=^o  in 
(64)  and  (65). 

XII.  Take  the  conditions  as  in  XI. 
except  change  T  to  tension. 


Figure  14, 


F  1st.  For  the  part  AC,  origin  of   co-or- 
dinates at  A,  and  y  positive  downward, 

=Py-(Q-P)a;-h(Qa-P/) 

Integrating  by  aid  of  (13)  and  determ 
ining  the  constants  by  the  conditions  x 


=  0,  for  v=o,  and  -f-—-o  for  a;  =  o  we  get 

an  equation  of  the  curve  of  the  axis  of 
the  beam  AC,  and  also  the  moment  of 
flexure 

Ty-(Q-P)a;-(Q«-PO  = 


Qa-P?/  "* 


2w 


(nx        —nx\ 
e    -e      )  = 


(68). 


But  P  is  here  an  unknown  qiiantity, 
and  is  to  be  found  as  it  was  in  XI. 
2d.  ForBC 

^Ty  +  Vx-Vl 
which  may  be  integrated  by  (13),  for 
a'=;,  y=zo  ;  giving  value  to  one  constant. 
Then  place  tang  i,  for  the  point  C  equal 
the  same  from  (68),  making  known  the 
second  constant.  Then  equate  the  ordi- 
nates  y  for  the  point  C,  by  which  to  de- 
termine P.  The  work  is  too  tedious  to 
detail  here,  but  the  result  is 


e    —e    —e 


-n(l-a)       n((-a)  ,  7d        -nl\ 

+  e  +na{e    +e      ' 


e      —e    +nl{e    +e      ) 

.     .     .     (69). 

When  a=l  P  =  Q,  and  when  a=o, 
P=0;  which  are  correct  for  these 
jDoints  and  verify  the  result. 

The  maximum  moment  of  strain  for  the 
whole  beam,  and  under  all  conditions  is 
probably  at  A,  as  it  is  at  this  point  for 
the  case  that  T  =  o.  The  probability 
seems  to  become  a  certainty  from  the  fact 
that  when  T  exists,  its  moment,  which 
is  counter  to  that  of  Q,  is  greatest  where 
the  deflection  is  greatest,  or  at  interme- 
diate points. 

XIII.     Xet  the  beam  be  fixed  at  both 
ends,  he  under  tension  T  and  have  a  load 
Q  at  the  middle,  and  a   uniformly  dis- 
tributed load. 
(Py  _ 


£l 


dx' 


=Ty  +  - 


-Pa:-fP,(r-Fa7) 


--'^y'r^^+[V-T)x  +  V^r 


whereP=P.+^^| 
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Integrating  by  aid  of  (13),  and  observ- 
ing that  for  a;=o,  y—o,  and  that  ^=  o, 

ax 

for  K—o  and  also  for  x  =-  ;    and  we  get, 


after  reduction,  the  general  equation  of 
moments   and  of  the   axis   of  beam 


At  the  middle  of  the  beam  a:=-and 

the  moment,  for  w=o,  is  the  same   as 
(72)  except  the  sign  is  contrary. 
But  for  Q=o  ;  instead  of  (73)  we  have 
wl 


1 T=M 


■  (74). 


The  four  last  equations  give  the  mo- 
ments most  likely  to  be  needed,  and  the 
value  of  P,r  put  in  (70)  gives  us  the  equa- 
tion of  the  curve  of  AQ  and  BQ  is  like 
it. 

XIV.  Take  the  case  as  in  XIII.,  ex- 
cept chaiige  T  to  compression. 


=  -Tt/-P;,.f!^  +  P_(/+^) 


In  case  the  load  is  only  Q,  make  w  =  o, 
or  if  we  have  only  the  uniform  load, 
make  Q  =o  and  the  resulting  expres- 
sions will  give  the  moment  of  flexure  at 
any  point  in  the  length  of  the  beam. 

At  the  point  A,  the  moment  is  a  max. 
and  found  by  making  x=o,  and  2/=o. 
Hence,  as  P/=moment  at  A,  we  have, 


wl 


Pr=- 


-,+ 


w^-fQ   e      — e 


2n 


+  e 


-^  -M 

— i — -"■'■max 
n 

When  MJ=o,  (71)  becomes 
I  i_ 

n~^        —n  A 

Q  e    —e 


Pr= 


2n 


-,=M„ 


e     +e 
But  when  Q=o,  (71)  becomes 


P,r-- 


wl  e     +e 


2n     1 

"2 

e     — ( 


.=M„ 


(71) 


(72). 


(73). 


I  *yure  LC 


Integrating  by  aid  of   (15),    and   ob- 

serviog  that  for  x=o,  y=o;  and  that^ 

dx 

=0  for  x=o  and  for  a;=-;  we  obtain 


-Ty- 
wl+Q/ 


tul+Q        to 


'x+  Y^'  +  P.r^ 


2^  I  sin  na;-f  cot  h^cos  nx 

Q  cos  nx      w 

sm  n- 
2 


(75). 


I 


At  A,  X  and  y  — o,  and 
wl+Q 


Fr= 


-2»-'=°*'*2  + 


Q,_i. 

2n   .       I 
sm  n^ 


(76). 


When  w=o  (76),  becomes 
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^y^tang  W^  =  Minax 


(77). 


essentially  the  same  as  (58). 

But  when  .Q=o  in  (76),  we  have 

M^ax  .  •    ■  (78). 


-r.  wl      ,       I 

rr=—^-  cot  n-^  + 

'  2m  2 


This  is  the  same  as  at  B,  where  x=?.   Q 
still  =0 

At  the  middle  of  the  beam  x^ki  and 


the  moment  for  w=o,  is  the  same  as  (77) 
except  the  sign  is  contrary.  But  for 
Q=o,  instead  of  (78). 

'±-  +  }!^-M.     .     .     .     (79). 

„       .        L      n 


Thus  the  most  needed  moments  are 
obtained,  and  the  equation  of  the  elastic 
axis  of  the  beam  is  fully  given,  P^?',  in 
(75),  being  made  known  by  (76). 
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Part  II. — Practical  Formulas  for  Beams,  Struts,  Columns  and  Semi- 
Columns. — Extended  Comparison  of  Various  Formulas  with 
Experiment. 


geneeal  applicability. 

All  exj)ressions  for  the  moment  M, 
from  equation  (17)  to  (79)  inclusive  are 
applicable  in  equations  (6)  and  (8),  the 
former  giving  the  strain  <,,  due  to  the 
bending  moment  alone,  and  the  latter  the 
total  or  max.  strain  t,  in  the  section  con- 
sidered. Any  section  throughout  the 
length  of  the  iDcam  may  be  examined  for 
strain,  but  usually  the  section  under  max- 
imum strain  is  the  one  to  be  attended  to. 

It  is  to  be  observed  that  the  strain  due 
to  M.  is  not  in  any  case  of  the  existence 
of  T  to  be  taken  as  the  only  strain.  That 
due  to  T  directly,  according  to  (7),  is  to 
be  included.  For  instance,  points  of 
contrary  flexure  are  usually  regarded  as 
locating  sections  vrhich  are  free  from  all 
strain  except  "  transverse  shear."  But  in 
all  cases  of  points  of  contrary  flexure 
mentioned  above  there  ■will  be  not  only 
transverse  shear,  but  dkect  longitudinal 
tension  or  compression  also.  Hence  the 
resultant  stress  will  in  these  cases  be  di- 
agonal in  direction. 

*  It  is  to  be  observed  that  T  and  t  have 
been  universally  employed  both  for  ten- 
sion and  compression.  This  vyas  simply 
for  convenience.  In  application,  the 
proper  distinction  is  to  be  made. 

In  cases  where  T  is  compressive  in  the 
above  exj)ressions  for  M,  the  beam  may 
be  regarded  as  acting  partly  like  a  beam 
and  partly  like  a  column,  and  we  may 
vary  the  intensity  of  action  from  one 
almost  purely  of  the  first  kind  to  one  of 
the  second  kind. 

ordinary   beam   formulas 

But  at  the  limit  T=o  some  difficulty 
is  experienced  as,  for  instance  (77)  re- 
duces to  ^  for  T=o.  But  let  the  tangent 
be  developed  into  a  series,  thus : 


Q  I 


2n 


HM'd)"--}     .     .     ,80, 


Mma,x  =  ^  for  71  =  0 


(81). 


This  is  the  same  expression  for  the 
maximum  moment  of  flexure  as  we  find 
given  in  works  on  the  strength  of  beams 
for  the  case  of  a  beam  fixed  at  the  ends 
and  a  load  Q  at  the  middle  ;  conditions 
identical  with  (81)  where  T  =  o. 

Similarly,  (78),  by  expanding  the 

coin-  gives 


M^^^  =  V.r 


%cV     loiiH'' 
'  +  12"  +  !^" 


■&c-f-- 


wV 


(82), 


which  is  also  the  same  as  given  for  this 
case. 

Making  use  of  the  expanded  series  for 
e^  ,  expressions  (72)  and  (73)  will  reduce 
also  to  (81)  and  (82).  The  other  express- 
ions of  moment  above  may  be  likewise 
reduced  for  T=o,  to  the  ordinary  well- 
known  formulas. 

Thus  it  appears  that  the  above  equa- 
tions and  formulas  are  general,  and  the 
possibility  of  reducing  the  same  to  the 
ordinary  expressioAS  for  simple  cases 
corroborates  all  the  circuitous  mathemat- 
ical work. 

FORMULAS     FOR      COLUMNS,      PILLARS, 
STRUTS,    ETC. 

In  cases  where  the  force  T  predomin- 
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ates,  the  piece  acts  mostly  like  a  column. 
Passing  to  the  limit  by  making  the  trans- 
verse forces  zero,  we  have  form  (24)  : 

~Ty-Vl    P 

tans'  nl       n 


Ty, 


7ll 


if  P=c>.  But  as  we  propose  that  T 
shall  be  the  predominating  force  ap- 
plied to  the  piece,  then  T  y^  cannot  be 
zero  unless  y^^^o,  and  the  latter  cannot  be 
assured  since  T  may  produce  considera- 
ble deflection  to  one  side  or  the  other. 
Theoretically  there  would  be  no  deflec- 
tion, but  we  know  that  practically  there 
would  be  a  very  appreciable  deflection  for 
ajjiece  of  ten  to  twenty  or  more  diame- 
ters in  length  before  rupture  ;  hence,  we 
must  treat  the  case  as  providing  for  a 
deflection,  i/^. 

Hence  it  apjDears  that  the  denominator 
must  be  infinite,  which  requires  that 


or.  since  >?'=T-f-fI 

T_£r 

6i~4r    ■ 

for  a  column  fixed  at  one   end  and    free 
at  the  other,  as  in  Pig.  17. 


(83). 


The  same  result  is  obtained  from  (31). 
This  expression  (83)  is  given  in  several 
wc  rks,  and  produced  in  different  direct 
ways. 

Equation  (49),  for  Q,=o,  requires,  for 

like  reasons,  that  tang  «^  — qq 
I     n 


(84). 


This  expression  is  also  obtained  from 
(58),  and  is  for  columns  having  rounded 


ends  ;  or,  more  specifically,  pointed  bear- 
ings. This  expression  is  also  given  in 
several  works  on  the  strength  of  beams 


Figure  18. 


obtained  usually  by  a  direct  jDrocess.  By 
some  the  column  is  said  to  have  rounded 
ends  for  this  formula,  while  others  do 
not  say  whether  the  ends  should  be 
rounded,  flat,  or  otherwise;  that  is, 
whether  the  end  of  the  column  is  fixed 
or  hinged,  &c.  The  manner  of  holding 
the  end,  however,  is  not  a  matter  of  in- 
diiference,  equation  (49)  showing  that 
(84)  is  for  rounded  or  hinged  ends  as 
shown  in  Pig.  18. 

Equation   (77)  or   (78),  for  Q  or  lo— 
o  and  T  not,  requires  that 

/  I      It 

-  =  00  or  n- 


tang  n 
or  that 


4^2 


cot  w-  =  oo  or  n~=^Tt 

either  of  which  gives 

^_4^ 

El- IF    • 


(85). 


Figure  19, 


which  is  for  columns  fixed  at  both  ends, 
or  sometimes  considered  as  having  flat 
ends,  as  shown  in  Pig.  19, 

This  expression  is  not  common  in 
published  works  as  applying  to  columns 
with  fixed  ends.  An  article  of  much 
merit  which  appeared  in  Van  Nostkand's 
Eng.    Mag.,   Vol.   17,   p.   257,  gives   the 
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above  equation  (84),  but  does  not  state  j  for  the  case  of  columns  having  one  end 

whether  the  cohimns   are   for  roimd   or !  flat  or  fixed,  and  the  other   rounded   or 

flat  ends  except  as  indicated  by  a  figure  pointed. 

Hke  Fig.   18.     But  later  articles   in  Van       The  conditions  are  shown  in  Fig.   20, 

Nostrand's  Mag.  by  J.    D.  Crehore     and  ' 

Prof.  Baldwin    give  both  (84)   and  (85,)  j 

also  (87)    with  statement  of  end  condi-  i 

tions. 

To  obtain  the  expression  for  a  colvimn  i 
having  one  end  fixed  and  the  other  end  I 
rounded,  we  naturally  turn  to  case  XI, 
above.  But  the  deduction  of  a  satisfac- 
tory expression  from  this  is  dififieult. 
However,  reasoning  from  analogy,  com- 
pare Figs,  18  and  19  with  their  expres- 
sions.    Thus, 


For  Fig.  18,  n7=   it 
For  Fig.  19,  nl=1n 


(86). 


Observing  that  the  curves  are  sinu- 
soids— see  eqs.  (22)  for  /i=ci  and  (47.) — 
we  find  AB,  Fig.  IS,  like  c  D.  Fig.  19, 
both  being  comjslete  flattened  sinusoids. 
But  the  middle  of  the  beam  at  G,  Fig. 
19,  is  i^arallel  to  the  same  at  A  or  B  ;  from 
which  we  conclude  that 

AD  +  BC  +  CD=2    sinusoids. 

Hence  the  number  of  sinusoids  in  the 
curves  Figs.  IS  and  19  agree  with  the 
coefficients  to  n  in  the  respective  expres- 
sions (86). 

Now  for  a  column  which  has  one  end 
flat  and  the  other  rounded,  the  part  CD.V, 
Fig.  19,  would  represent  it  nearly,  the 
chief  point  of  difference  being  in  the  fact 
that  C,  Fig.  19,  is  not  quite  on  the  line  of 
action  AB.  Assuming  that  the  point  D 
does  not  essentially  change  position  as 
C  is  brought  to  the  action  line,  then  we 
can  safely  adopt  f  as  the  coefficient  to  n 
for  the  expression  corresponding  to  (86), 
because  in  Fig.  18  we  have  one  sinusoid  ; 
in  B,  Fig.  19,  two  sinusoids,  and  in  CDA 
-|  sinusoids. 

Now  the  point  C,  Fig.  19,  is  a  point  of 
contrary  flexure,  or  a  point  where  the 
bending  moment  is  zero,  and  hence  the 
condition  of  CDA  woiild  not  be  altered 
by  cutting  off  the  column  at  c  and  round- 
ing it,  thus  giving,  in  CDA,  a  column 
with  the  desired  conditions. 
Hence  the  expression 

,    3 


T^ 


9  if 
'41^ 


(87). 


Figure  20. 

where  A  is  tixe  1,  and  B  rounded  or 
hinge  :1. 

These  formulas,  (83)  and  (84),  have 
been  proposed  for  use  by  some  writers, 
without  modification,  though  apparently 
with  much  hesitation  and  doubt ;  others 
have  declared  them  wholly  unfit.  It  ap- 
pears that  Hodgkinson  compared  (84) 
n  the  form 

where 

with  his  experimental  results,  but  finding 
it  discordant,  only  used  it  as  suggestive 
of  form  for  an  expression  for  columns, 
thus  : 

W^C^^    •     •     ■     (88). 

where  'W=  wt.  sustained,  d  =  diameter, 
length  ;  and  withC,  ia  and  n,  constants 
to  be  determined  by  experiment.  The 
differences  made  manifest  by  Hodgkin- 
son's  experiments  between  (84)  and  (88), 
as  to  the  values  of  m  and  «,  are  such,  ex- 
cept by  further  inquiry,  as  to  destroy  all 
confidence  in  (84)  as  a  formula  to  use 
directly  in  calculating  the  strength  of 
coUimns.  The  same  is  true  of  (85)  and 
(87.)  This  is  unfortunate  as  regards 
one  imijortant  fact,  viz  :  (84)  contains  the 
moment  of  inertia  of  the  cross  section 
instead  of  merely  the  diameter,  so  that 
(84)  may  be  applied  to  any  form  of  sec- 
tion, such  as  round,  square,  oblong,  I  and 
H  sections    &c.,  while  (88)  must  be   pre- 
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pared  for  each  characteristic  section.  Al- 
so, (84)  contains  one  important  factor,  e, 
which  qualifies  that  formiola  for  at  least 
this  one  j)roj)erty  of  the  material  going  in- 
to the  column.  But  evidently  there  is,  at 
least,  one  other  property  which  is  equally 
important,  viz  :  the  crushing  resistance  ; 
or,  if  preferred,  the  elastic  limit,  neither 
of  which  appears  in  (84).  Hence,  though 
(84)  has  some  valuable  features,  it  must 
be  pronounced  sadly  deficient  as  a  gen- 
eral formula,  except  possibly  for  very 
long  columns,  such  as  would  fail  by  sim- 
ply sjjringing  out,  without  breaking.  But 
evidently.columns  relatively  short,though 
longer  than  "  blocks,"  and  such  as  would 
fail  partly  by  crushing  and  partly  by 
springing,  should  have  a  formula  con- 
taining both  the  coefficient  of  elasticity 
s,  and  some  moduhis  of  resistance,  siich 
as  t,  for  compression  or  tension,  usually 
the  former.  Again  still  shorter  columns 
or  "  blocks "  would  only  require  the 
modulus  of  crushing  resistance. 

Let  Fig.  21  represent  a  portion   of  a 


was  before  flexure  on  the  line  ae,  the  in- 
tersection at  D  being  a  point  on  the  real 
neutral  axis  of  the  column.  The  dis-- 
tance  along  DC  to  the  intersection  with 
AH,  is  the  radius  of  curvature  p.  Draw 
BG  paralle]  to  DC,  intersecting  AH.  The 
distance  from  this  latter  point  to  B  is 
equal  to  p,  because  of  the  parallelism, 
of  BG  and  DC. 

Then,  according  to  (5),  taking  the  line 
GH  as  the  axial  line  of  the  column  pre- 
vious to  flexure,  and  the  line  along  which 
the  compressive  force  T  still  acts,  we  will 
have  the  applied  bending  moment  equal 


fl 


-=T2/, 


(89). 


column  under  strain  from  the  action  of 
T,  the  strain  being  partly  compressive 
and  jDartly  flexural. 

To  formulate  the  relations  between 
these  actions,  supjjose  AB,  Fig.  21,  to  be 
a  unit's  portion  of  a  column  near  its 
middle,  which  is  sprung  out  of  its  orig- 
inal axial  position  NGH,  to  AC,  the  orig- 
inal axial  fiber  HN  being  now  shortened 
and   deflected  to   AC.     The   section   d(/ 


where  I  is  the  principal  rdoment  of  iner- 
tia, or  monent  of  intertia,  for  an  axis 
perpendicular  to  the  plane  of  the  curve 
ACB,  at  the  center  of  gravity  B  of  the 
section  considered;  2/j=BN,  the  moment 
arm  of  T,  and  s,  the  coefficient  of 
elasticity. 

This  supposes  that  the  ends  of  the 
column  remain  in  the  same  position  while 
the  body  deflects  to  one  side  or  the 
other,  as  it  will  do  in  columns  of  consid- 
erable length  before  rupture — a  fact 
known  by  experience.  Hence  the  column 
is  represented  as  deflected  to  one  side  in 
order  that  the  conditions  of  the  prob- 
lem may  coincide  with  experience.  Equa- 
tion (89)  applies  evidently  to  any  unit 
length  of  the  column  if  2/,  be  supposed  to 
be  the  ordinate  to  the  axis  for  that  point, 
and  this  without  regard  to  conditions 
outside  of  that  unit  portion.  It  apphes 
whether  the  column  be  fixed,  rounded  or 
otherwise,  at  the  end,  or  even  if  the 
column  be  bellied.  But  the  ordinate  y, 
will  be  different  for  intermediate  portions 
as  dejDending  on  form  of  body  of  column 
as  to  taper,  belly,  &c.,  from  which  it  ap- 
pears that  a  bellied  column  will  support 
differently  from  a  prismatic  one.  Our 
analysis  applies  to  the  latter.  The  ordi- 
nate is  marked  y^  instead  of  y,  to  dis- 
tinguish it  as  the  maximum  ordinate  to 
the  axial  curve  of  the  column ;  that  or- 
dinate being  chosen  because  the  moment 
of  T  is  here  greatest,  and  hence  may  de- 
note the  ordinate  at  the  rupturing  poiat 
of  the  column. 

In  (89)  the  2d  member  is  the  applied 
moment,  and  is  that  which  simply  bends 
the  column.  The  1st  member  is  the 
moment  of  resistance   to   this  bending, 
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and  represented  in  the  figui-e  by  the  trian- 
gle Bab  of  compression,  and  Be/'  of  ten- 
sion. 

To  obtain  another  equation  take  the 
origin  of  moments  at  D  on  the  real 
neutral  axis.  Then  the  total  moment  of 
resistance  is 


P 


(90). 


action  of  T  to  some  point  C.  Call  BC=  A. 
This  will  be  found  =EF,  when  BY^—k. 
For  we  have,  by  taking  moments  at  B, 

Tk=—' ;  also  I  =KF,  and  T=fKA 
P 

combining, 


T^ 

A  p 


=  Tk  or  A^pX 


where  I  is  now  the  moment  of  inertia  of 
the  section  at  B  for  an  axis  at  D; 
(y, -fBD)  the  moment  arm  of  .T;  and 
p  the  same  as  in  (89),  as  already  stated. 
By  a  well-known  formula,  we  have 

I=I,-I-K.BD2  I 

B  being  the  center  of  gravity  of  the  sec- 
tion. 

Introducing  I,  we  have  from  (90), 

i^ = — -t- -  KBD' = Ty  +  T.BD 

p      p      P 

or,  by  (89) 

-KBD'^^T.BD    .     .     .    (91). 
P 
But  calling  the  shortening  BC  =  A,  we 
have 

A  :  BD : : 1  :  p 
whence 

— -A 

P  "" 
and  (91)  becomes 

£KA.BD=^T.BP    .     .     .     (92). 

But  from  the  fundamental  law  of  elas- 
ticity,  see    eq.   (4^),  observing  that  the 
shortening  BC=A  is  for  a  unit  length 
T  =  6KA. 

Combining  this  with  (92),  it  becomes 
an  identical  equation  which  proves  its 
correctness. 

To  determine  the  practical  limitations 
of  the  ordinate  y,  let  T  be  applied  at  E, 
Fig.  22,  to  a  prism  of  unit's  length.  First, 
let  the  distance,  BE, = the  principal  ra- 
dius  of  gyration,  =  k.  The  point  B  is 
the  center  of  gravity  of  the  section  at  ED, 
or  top  of  the  prism".  Now,  as  T  is  appUed 
at  E,  let  an  equal  and  opposite  force  be 
applied  at  B,  as  shown.  We  thus  have  a 
couple  acting  to  turn  the  top  surface  of 
the  prism  around  B  from  the  line  EBD  to 
FBH.  If  now  we  remove  the  coiinteracting 
force  at  B,  while  T  is  kept  constant,  the 
point,  B,  will   fall   by   the   compressive 


whence 

p  :  1 : :  ^  :  A,  or  :  BC 

Hence  A=BC=EF  as  proposed. 


Figure  22. 

Applying  T  at  any  other  point,  we  have 
a  different  result,  for  suppose  it  at  J. 
The  compressive  effect,  BC,  will  be  the 
same  for  the  same  value  of  T  as  long  as 
it  is  the  only  compressive  force.  But 
the  fall  due  to  bending  will  be  greater, 
even  greater  than  JL,  because  the  mo- 
ment arm  is  greater. 

Hence  when  a  compressive  force,  T,  is 
api^lied  at  the  distance,  k,  from  the  cen- 
ter of  the  cross  section  of  a  prism,  the 
displacement,  EF,  due  to  bending  is 
exactly  equal  to  the  displacement,  FG,  or 
BC,  due  to  direct  compression. 

Next  sujapose  the  neiitral  axis  to  be 
taken  at  a  distance  qk  from  B  while  T  is 
applied  at  E.     Then  eq.  (90)  gives 

T(.  +  ,.)  =  ^=f-,;K(,.)^ 

or  since  T^  =  ^-'      .      .      .     (92a). 

P 

Tqk  =  -q''k' 

P 
fK  T 

P^  P^ 
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where  p\=k  when  Tis  appHed  at  E,  and 

Tz=fKA 

Hence 

T^-=applied  moment 
<  =  or>  moment  of  resistance. 
To  make  the  first  and  second  members 
equal,  we  must  jDut  q=l;  and  hence  we 
must  also  have  the  neutral  axis  at  a  dis- 
tance k,  from  the  center,  B,  of  the  sec-  j      But  by  eq.  (8),  the  total  compression 
tion,  tor  the  condition  that  the  column  is   on  the  critical  fiber  ah,  Fie-.  21  is 


Combining  these  with  (93),  we  obtain 

for  round  ends — -„,=v  "  -hdv 
en-      ^'         '■'' 

or,  solving  for  y^ 


indifferent  as  to  whether  it  deflects  more  ' 

or.  less.    If  it  deflects  more,  )/,  or  BE,  be-  ^=Ty  -'  -f  -  (96a) 

comes  >^-,  and  BD</i;,  or  g<l,  and  then,  'T      T?"  •      ■     v       ;■ 

the  greater  the  displacement  the  greater 
is  BE=y,,  and  hence  the  greater  the  de- 
flection of  the  column.  Fig.  21,  beyond 
y,  =  'B>'E=k,  the  greater  is  its  tendency  to 
deflect,   because  the  applied  moment  be    i„„j  xi  •    •  ,.         .      ,„   , 

:nr  %T:  r  irri'  ?-4^-  \  ^^^^""^s^r^ " ''''  "^'^ 

oXatft -BE   is  t?r '  7  Ifn  ^'        ^^^^^^^  f°^  '"^^  1°-^,  T,  borne  by  the 
oidmate,  2,,_BE  ^s^  less  th-/.,  BD  is   column,  we  obtain  the  following  general 


d      T 

i  or,  introducmg  y^  from  (96) 


)4 


greater  than  k,  g>l,  and  the  column  _ 
stable.  It  appears,  therefore,  that  Tk  is 
the  greatest  admissible  apphed  moment. 
We,  therefore,  follow  the  condition  that 
in  eqs.  (90)  to  (92),  BD=y^. 
Now  in  Fig.  21,  we  have 

ad:  (BB  +  dy.-.l  ■■  p 

ad^y^i^ 

P 
Jind  s.ad—f, 

where  BD=y,  f?,=Ba=distance  from 
the  center  of  gravity  of  the  section  to 
where  the  fiber  ruptures  by  comjDression,  I 
and  t  the  greatest  admissible  compressive 
force  per  square  inch  for  a  unit's  length 
of  prism. 

ad=-='^ ! 

e         p 

But  combining 

f  =T2/,     .     .     .     (94). 

with  equations  (84),  (85),  and  (87),  ob- 
serving that  I  is  the  same  as  I,  in  (94), 
we  get  for  columns 

with  Tound  ends. . .  -  =   v  — 

with  flat  ends -  =:4v  — 

p       ^'  P^ 

with  round  and  flat-  =-?/  ^ 
p      '•^' 


formulfe,  viz.:  for  columns  with 
Roulid  ends 

tK 


T=: 


1  + 


Kd^ 
"21 


V'-^.-) 


Flat  ends 
T=  — 


tK 


-tV^-^.-) 


(93). 


21 

Flat  and  round 
T= 


tK 


1  + 


sv 


2r 

Fixed  and  free 


1-f- 


16      t¥ 


9      TT'id, 


H 


(97). 


(98). 


(99). 


tK 


^f T    •      (100). 


(95). 


I' 


with  fixed  and  free.-  =  -v 
p     4^' 


T= 

We  observe  that  in  using  the  equations 
(84),  (85)  and  (87),  our  object  is  to  ob- 
tain a  relation  between  p  and  y,,  as  given 
by  the  curves  of  sines  of  the  elastic  axes 
of  the  respective  columns,  and  not  to  em- 
ploy them  as  the  foundations  for  the 
general  formulas,  because  the  latter  ob- 
ject is  found  in  (93),  (94)  and  (96«), 
which  give  the  limiting  ordinate,  y,  the 
moment  of  flexure,  and  the  limiting  strain 
respectively. 

In  these  formulas  t  is  the  greatest  ad- 
missible compression  per  square  inch,  or 
the  mod-Ins   of  crushing,   for  breaking 
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loads,  K,  the  sectional  area  of  the  col- 
!  umn  at  the  middle,  rf,  the  distance  from 
i  the  center  of  gravity  of  the  section  to 
i  the  fiber  which  ruptures  first,  I,  the  mo- 
'  ment  of  inertia  for  an  axis  at  the  center 

of  gravity  of  the  section,  and  at  right  an- 
I  gles  to  the  plane  of  the  axial  curve  of 
!  the  deflected  column  ;  I,  the  length  of 
I  the  column,  and  e,  the  coefficient  of  elas- 
1  ticity  of  the  material.     Also  we  have 

I  where  k  is  the  principal  radius  of  gyra- 
i  tion. 

'  These  formulas  are  readily  adapted  to 
I  special  forms  of  section.  For  instance, 
I  for  solid  cylindrical  columns  with  dia- 
1  meter=2r,  (97)  becomes,  for  rounded 
I  ends, 


T= 


\         er  71  I 


\  But  it  is  useless  to  make  these   adap- 

I  tations  since  the  present  practice  in  de- 

;  signing  bridge  struts  requires  formulas 

i  which  will  be  applicable  to  all  conceivable 

i  forms  of  built  struts  or  columns,  such  as 

I  combined  I  beams  and  channel  bars,  lat- 

1  ticed  channel  bars,  &c. 

j       A  Simplified  or  Ap2)roxiiuate  Expres- 
sion.— In  cases  where   the  length  of  the 
I  column  divided  by  the  diameter  is   rela- 
;  tively  small,  the   radical  part   of  the  de- 
!  nominator  may  be  developed  into  a  series, 
(  by  aid   of  the   binomial  theorem,  for   a 
i  more   convenient   expression.     In  doing 
I  this,  let  us  adopt  one  expression  in  com- 
mon for  (97),   (98)    and    (99),  by  placing 
the  numerical  coefficient  under  the  radi- 
cal equal  to  a,    leaving   the  general    ex- 
pression  for  it  to   be   determined  later. 
Also,  introducing  the  principal  radius  of 
gyration,  k,  we  have 


«K 


1  + 


Now  by  placing 

atl'  ,         k" 

1):=-^ — ;— ;-;-  and  2=-n 


(101). 


(102). 


we  obtain,  with  the  developed  denomi- 
nator, 

tK 


Now,  in  examining  this  equation,  we 
find  that  for  very  short  columns,  we  only 
need  to  retain  1  +  u,  and  the  formula  then 
appears  independent  of  f/,,  which  indi- 
cates reasonably  enough  that  a  column 
failing  almost  entirely  by  crushing,  might 
have  d^  reckoned  in  one  direction  about 
as  well  as  in  another,  for  the  distance 
from  the  center  of  gravity  of  the  failing 
cross  section  to  the  point  of  incipient 
ruptm-e  ;  that  is,  for  crushing  on  all  sides 
the  direction  for  d^  is  indeterminate,  and 
d^  as  such,  is  not  required.  • 

For  lengths  somewhat  greater,  addi- 
tional terms  will  be  required  for  the  de- 
nominator ;  but  eventually,  for  consider- 
ably increased  length,  the  denominator 
converges  too  slowly,  requiring  us  to  fall 
back  upon  the  imdeveloped  denominator. 

Sperial  Simple  Formula  for  Unusu- 
ally Long  Columns. — But  at  length  we 
find  a  limit  where  the  expression  (101) 
will  give  the  same  value  for  the  supjjort 
ing  power  of  the  column  as  the  corre 
spending  simpler  exjjression  of  (84),  (85) 
or  (87),  which  contain  no  factor  for 
crushing  resistance.  Beyond  this  limit, 
the  latter  may  be  employed  without  hesi 
tation,  and  failure  will  be  expected  to  oc- 
cur by  springing  instead  of  crushing. 

To  obtain  an  idea  of  the  jjosition  of 
this  limit,  the  ratio  of  length  to  diameter 
has  been  computed  for  solid  cylindrical 
wrought  iron  columns  and. found  to  be 
for  columns  with 


ends  rounded   -  =  36.2 


ends  flat. 


-  =  72.4 


T=^ 


1  -\-v  —  v"z  +  2v'z'  —  5v'z'  +  c&o 


(103). 


ends  round  and  flat. . .  .-,=  54.6 
a 

For  squai-e,  hollow  and  open-built  col- 
umns, the  ratios  are  still  greater. 

Hence,  these  last  named  formulas,  pre- 
viously rejected,  now  return  to  us  again 

ifor  application  to  very  long  columns. 
For  this  purpose,  fortunately,  the    objec- 

I  tion  to  these  formulas,  previously  stated, 
of  the  absence  of  the  modulus  of  crush- 
ing, t,  has  no  weight,  because  failure  oc- 
curs by  springing  and  not  by  crushing. 

Criterion  for  Lonq  Column  Formula. 
— Evidently  this  limit  is  to  be  found  by 
placing  the  values  of  the  load  T  as  given 
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by  the  two  formulas  equal  to    each  other, 
and  then  solving  for  the 

limiting  ratio- 
d 

For  rounded  ends  we  have  therefore 


tK 


^-W'-^::-^) 


(104). 


To  avoid  multiplying  the  solutions,  it 
is  desirable  to  obtain  one  which  includes 
the  three  conditions  of  ends  rounded, 
ends  flat,  ends  round  and  flat.  This  may 
oe  done  by  aid  of  a,  which  is  =  4  in 
(104;.     To  adapt  a  coefficient  for  the  first 

member  we  observe  that  -   is    sufficient. 

a 

To  provide  for  the  fact  that  d^  and  the 
radius  of  gyration  k  do  not  bear  a  con- 
stant ratio  to  each  other,  for  all  columns, 
assume 

Then,  observing  that  /c'  is  equal,  the 
moment  of  inertia  divided  by  the  sec- 
tion, we  have  by  introducing  a  and  /i, 

T__4£^^  dl_ 
K  ~  a/3'   T~ 


of  applicability  for  ^=  first  part;  or= 

second  part  of  (105),  as  a  formula  fon 
extremely  great  or  for  ordinary  lengths,! 
respectively. 

When  the  axis  for  the  moment  of  in- 
ertia is  an  axis  of  symmetry  for  the  cross, 
section,  we  have  2d^^d=  whole  diame-' 
ter  of  column.  This  is  the  thickness 
this  case  in  the  direction  of  the  plane  of 
the  curve  of  flexure  of  the  column,  and 
is  the  extreme  thickness,  whether  the' 
column  be  solid,  hollow  or  open-built. 

When  the  cross  section  is  thus  sym- 
metrical, we  have 


(107). 


I 

As  an  example,  in  cylindrical  columns, 
J,  is  the  radius  of  the  column,  and  k  the 
radius  of  gyration. 


k 
and  for  flat  ends, 


x=\ 


i4/i+_4L 

2  En'd: 


(105). 


an  expression  in  which  the  first  member. 

placed  equal   — ,  will  give  any  one  of  the 

expressions  (84),  (85),  or  (87),  by  intro- 
ducing proper  values  of  a  and  fi.  Also 
the  second  member  of  which  will  give 
(97),  (98)  or  (99),  with  like  attention  to 
a  and  li. 

Clearing  of  fractions  we  obtain 


atV 


2e7rX' 


r 


Squaring,  and  solving  for-=-    we  obtain 


cV' 


d''      ab\ 


1  + 


1  Ytt' 


(106). 


Taking  e=28,000,000  and  i!=40,000,  ^ 
we  obtain  from  (106)  or  (107)  the  value  | 
72.4,  the  same  as  given  above.  i 

i 

POEMULA  FOK  END  CONDITIONS.        i 

Let  US  now  determine  a  general  ex- 
pression for  the  qualifying  factor  a,  an 
expression  which  shall  duly  qualify  the 
general  column  formulas  (105j  for  the 
case  of  fixed  ends,  fiat  ends,  or  of  rounded 
ends  (pointed)  ;  or  for  j)in  ends  mth 
large  pins  under  friction,  or  for  flat 
ends  which  are  narrower  than  the  middle 
section,  or  for  one  of  these  forms  at  one 
end,  and  another  at  the  other,  &c. 

From  (97),  (98),  and  (99),  we  already 
have 

For  pointed  ends .  ■. .  .a=  4,  m=o  1 

For  fixed  ends a—   ],m— 2W108) 

For  pointed  and  fixed,  a  =^'i,  w.=l  j 

where  m  stands  for  the  moment  effect  of 
the  end  conditions  preventing  lateral 
displacement  of  column  at  the  middle. 
In  Fig.  23,  the  pointed  ends  a  and  b 
offer  no  hindrance  to  the  side  deflection 
of  the  middle,  in,  of  ihe  column,  hence 
in  (108)  m,  is  zero.  But  at  c  and  d,  there 
is  the  stiffeners  of  the  fixed  ends,  to  pre- 
vent  the   middle   from    defiecting;   and 


a  formula  which  serves    as   the  criterion  I  hence  for  this  case  in  (108),  m=2,  sim- 
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ilarly  for  the  third  part  of  Fig.  23,  and 
of  (108)  m=l. 


rnpii'////""/'"/' 


4. 


Figure  23. 


Fixed  Ends. — Now  if  we  consider  the 
stiffness  at  a  fixed  end  as  equivalent  to  a 

moment  p-  preventing  lateral  displace- 
ment of  the  middle,  we  may  combine  it 
with  the  end  and  middle  moments  due 
to  T  as  follows  : 

The  expression  TA,  see  (92a),  appears 
to  be  the  max.  admissible  moment  of 
flexure  at  the  middle.  Using  a  similar 
expression  for  the  end,  we  have 

where  k'  is  different  from  k  when  the 
fixed  end  of  column  differs  in  size  and 
form  from  the  middle  section.  Desig- 
nating the  latter,  or  radius  of  gyration 
of  the  middle  section  by  /cm,  and  of  the 
end  surfaces  or  sections  by  kc  and  kd ,  we 
will  have  the  total  counteracting  moment 

\    ^  2)~Tkm  km 

T^•™ 

an  ^pression  which  admits  of  any  size 
of  end  sections  less  than  the  middle  sec- 
tion. Even  the  ends  c  and  d  may  differ. 
Now  we  find  by  trial  that  a  may  be  ob- 
tained from  the  expression 

.     .      (110). 


V  2A;„i    / 

for  ends  actually  fixed. 


To  illustrate,  if  kc  and  kd  are  zero,  a 
=4  as  for  pointed  ends,  thus  producing 
(97)  from  (105)  as  regards  qualifying 
with  respect  to  a.  Again  put /i^  =A;(i  = 
—kyn  and  a=zl,  as  for  (98).  Finally  for 
kc  =  k-n^  and  ka  =  o,  we  have  a  —  JJ-  as 
reqviired  in  (99). 

But  suppose  the  ends  are  only  half  as 
large  as  the  middle  and  similar.  Then  k^ 
z=  kd  =  \km  and  a  becomes  h^-,  the  same 
as  for  one  end  pointed  and  the  other  as 
large  as  the  middle,  and  fixed. 

To  distinguish  between  actual  fixed 
ends,  and  flat  ends,  it  ajopears  that  in  the 
former  the  column  cannot  fail  at  the  end 
without  a  similar  failiure  at  the  middle. 
According  to  the  conclusion  BD=2/,  in 
Fig.  22,  there  must  be  some  tension  in 
the  section  both  at  the  middle  and  end 
of  column.  That  is  ;  the  neutral  axis  is 
at  D  wh  en  rupture  takes  place,  and  outside 
of  D  there  will  be  tension.  Hence  when 
the  end  sections  are  cut  as  in  flat  ends  ; 
that  tension  cannot  act,  and  the  column 
is  weaker  than  fur  actual  fixed  ends.  It 
appears  therefore  that  the  neutral  axis 
should  not  a^Dproach  the  axis  of  the  flat 
ends  nearer  than  the  oiitermost  surface 
of  the  column.  As  the  neutral  axis  is  at 
D,  where  BD=the  radius  of  gyration,  k; 
we  may  obtain  in  flat  ends,  the  equivalent 
to  fixed  ends,  by  making  the  radius  of 
gyration  of  the  flat  end  surface  of  the 
column  equal  to  d^.  This  necessitates 
enlarged,  or  disc-like  ends. 

Equation  (110)  is  supposed  to  meet 
the  real  case  of  fixed  ends.  To  adapt  it 
to  the  case  of  flat  ends,  it  is  only  neces- 
sai-y  to  replace  km  by  d^  :  because  the 
same  value  of  a  would  then  be  given  by 
(110)  thus  modified  for  k^  and  kd  =  d^, 
as  would  now  be  given  by  (110),  as 
above,  for  kc  and  kd  =  km-  That  would 
make  the  radius  of  gyration  of  the  flat 
end  bearing  =  c?,  and  the  neutral  axis 
could  not  approach  the  axis  at  the  end 
of  the  column  nearer  than  d^.  .  Then 
there  would  be  no  tendency  to  tension 
in  the  flat  ends,  as  well  as  no  power  to 
resist  it. 

Again  in  built  columns  it  is  often  the 
case  that  thickening  pieces  are  laid  on 
at  the  ends,  thus  making  the  area  of 
the  flat  ends  greater  than  the  sectional 
area  at  the  middle.  From  analogy  with 
the  usual  relation  of  k  and  K  in  sections 
of  beams,  it  appears  that  the  radii  of 
gyration  kg  kd  and   d^,  should  each  be 
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multiijlied  by  the  square  root  of  the 
proper  section. 

_  Hence,  to  include  the  two  modifica- 
tions of  (110)  now  considered,  it  ajspears 
that  the  equation  (110)  should  be  writ- 
ten. 


7.^  ^  K  \/K,  +  WKrf  Y 


(110a). 


a  quantity  which  is  of  the  same  kind  as 
(109)  and  may  be  incorporated  in  (llOa) 
thus 


L  ^ h  a/Kc  +kd^/Ka_        ra  +n\1 


The  meaning  of  the  subscripts  is 
indicated  in  Fig.  23. 

When  the  end  surfaces  or  sections  in 
every  way  equal  the  middle  section  of 
the  coltimn,  the  capitals,  K,  divide  out 
and  disapjpear,  also  when  the  ends  are 
actually  fixed  d^  should  change  to  k„ 
and  thence  (110a)  returns  to  (110). 

When  the  flat  ends  are  unenlarged, 
either  in  diameter  or  section,  the  capitals 
disappear;  but  c?,  remains  and  the  de- 
nominator of  (110a)  is  smaller  than  of 
(110),  which  makes  the  strength  of 
columns  with  imenlarged  flat  ends  less 
than  that  for  fixed  ends,  which  is  evi- 
dently as  it  should  be. 

In  no  case  should  (110a)  ever  be  used 
when  the  denominator  gives  a  value 
greater  than  the  denominator  of  (110). 

Pin  Bearings. — The  pin  bearing  for 
the  end  mounting  of  a  column  is  usually 
considered  as  acting  in  effect  hke  a  knife- 
edge  terminal  to  the  column.  But  it  is 
evident  at  once  that  the  friction  of  the 
pin  must  cause  the  column  to  act  as 
though  the  end  had  some  breadth  which 
is  appreciable,  and  hence  not  to  be  ig- 
nored. To  provide  for  this,  let  r  be  the 
radius  of  the  pin,  and  f  the  coefficient  of 
friction. 

Then,  as  the  column  bows  to  one  side 
or  the  other,  the  point  of  bearing  of  the 
hole  upon  the  pin  will  be  thrown  to  one 
side  a  distance  ox  Pig.  24,  which  dis- 
tance is  greater  or  less  according  to  the 
value .  of  /.  Now  as  is  well  known,  the 
value  of  ox  is 


2^,'V/K,, 


■llir. 


(111). 


oa;=/V. 

By  Fig.  23,  this  may  be  designated  as 
fro.  or  /r6,  as  to  whether  it  is  expressed 
or  one  pin  or  the  other. 

In  moment  effect  this  is  to  be  treated 
as  an  arm  for  T,  so  that  the  T/r  here, 
corresponds  with  TA  in  respect  to  the 
fixed  end.  Hence,  according  to  (109), 
we  may  write 


Figure  24. 

1  In  bridges,  the  pin  is  of  considerable 
size,  and  the  coefficient  of  friction  quite 
high;  probably  between  /■=.2,  to  .3  for 
new  bridges,  and  as  high  as  .5  for  older 
ones. 

To  illustrate,  suppose  the  pin  to  be  4 
inches  in  diameter  at  a  and  h.  Then 
fra  -  fn  =  .25x2"=. 5",  or=^  inch. 

If  the  column  be  a  solid  cylinder,  8 
inches  in  diameter  at  the  middle  k,^=2"; 
and  observing  that  7ce  and  kd  are  both 
zero  here,  we  have 

a=3.16 

As  ordinarily  treated,  this  would  be 
taken  as  4  instead  of  3.16. 

Helative  Pusitions  of  Pin  Bearings. — 
Now  with  respect  to  knife-edged  ws.  point- 
ed ends,  it  is  evident  that  when  the  knife 
edges  are  in  one  plane,  and  so  oriented 
I  as  to  admit  of  deflection  in  the  same  di- 
rection as  when  the  ends  are  pointed, 
the  supporting  power  of  the  column  is 
the  same  for  either  form  of  end.  But 
when  the  knife  edges  are  in  a  plane  at 
right  angles  to  the  plane  of  deflection  for 
points,    the    strength   of   the   column  is 
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greater.  This  is  with  the  understanding 
that  the  moment  of  inertia  of  the  middle 
section  is  greater  for  an  axis  in  one  di- 
rection than  in  another.  With  a  given 
cross-section  of  column  the  greatest 
strength  with  pin  bearings  is  obtained 
by  placing  the  knife  edges  parallel  to  the 
axis  for  that  max.  moment  of  inertia  of 
that  cross  section.  For  deflections  con- 
strained by  guides  to  be  in  the  line  of 
the  knife  edges,  the  strength  is  as  for  ii 
column  with  flat  ends.  When  a  knife 
edge  is  jDlaced  at  each  end  of  a  column, 
the  strength  is  increased  by  placing  the 
knife  edges  at  right  angles  to  each  other. 
But  for  this  hypothesis  it  is  difficult  to 
calculate  the  real  strength  of  the  col- 
umn, or  to  determine  the  direction  of 
the  deflection. 

To  investigate  this  let  us  first  take  the 
first  part  of  eq.  ( 105  ).  Replacing  Ii  by 
its  value  we  have  for  the  sup^sorting 
power  per  square  inch 

T  _4e7r'  k'  _ 

Let  I  be  constant  for  a  particular  case. 

Then    the  strength   is  constant  if  —  is 

a 

constant.  If  this  ratio  is  variable  the 
strength  of  the  column  is  variable,  for  de- 
flection in  different  directions  as  con- 
trolled by  guides  near  the  middle.  For 
each  position  of  the  guides  there  may  be 
noted  a  deflection,  a  radius  of  gyration, 
and  a  knife  edge  component. 

According  to  considerations  joreviously 
noted,  tie  column  is  counteracted  in  its 
tendency  to  deflect  by  a  moment  Tk  at 
the  middle,  and  Ta;,  say,  at  the  end; 
where  x  is  the  arm  of  the  moment. 
Now  for  the  middle  cross  section  of  the 
column ;  let  the  radius  of  gyration  be 
found  for  a  number  of  difi'erent  directions 
within  the  circumference.  Lay  these  off 
as  in  Fig.  25  where  OE  OG  OH  OK 
are  4  values  for  the  4  respective  direc- 
tions. Then  trace  the  curve  EG  HKE. 
Any  radius  vector  to  this  curve  will  be 
the  value  of  k  lying  in  the  direction  of 
that  radius  vector. 

The  point  O  represents  the  axis  of 
the  column.  Let  AB  represent  the  knife 
edge  bearing  at  one  end  of  the  column, 
its  effective  length  being  laid  off  to  the 
same  scale  as  k.  The  eft'ective  length 
should  be  less  than  the  actual  length,  for 
the  same  reason  that  A  is  less  than  d^;  that 


is,  the  pin  bearing  will  crush  for  some 
distance,  corresponding  to  d^  —  k. 

Now  for  a  constrained  deflection  toward 
OA,  lay  off  a;=^OA  as  the  moment  arm. 
This  added  to  k  gives  OK-fOA=OL. 
Again  for  a  constrained  deflection  to- 
ward  OJ   the  knife-edge  component   of 


OA  will  be  OC  =  OA  projected  upon  OJ. 
C  is  a  point  in  a  circle  OC!A  giving  all 
components.  The  curve  EGHK  should 
be  treated  in  a  similar  way  for  finding 
the  components.  For  instance  project 
upon  OJ  by  the  tangent  from  the  curve 
EGH  giving  I  one  j^oint  in  the  ciu've 
EIK.  Any  radius  vector  to  this  curve 
gives  the  k  component  for  that  direc- 
tion. Now  add  00  and  01  giving  OJ. 
J  is  another  jDoint  in  the  curve  EJL,  a 
radius  rector  to  which  represents  the  re- 
sultant moment  arm  for  the  moment 
counteracting  deflection  in  the  direction 
of  radiiis  vector  considered. 

We  should  yet  add  the  counteracting 
effect  due  to  the  opposite  end  of  the 
column.  Another  curve  outside  of  EJL 
including  the  three  ;  the  middle  and  the 
two  ends.  Then  the  minimum  i-adius  vec- 
tor to  that  curve  will  be  in  the  direction 
in  which  the  column  will  deflect  when 
unconstrained. 

In  practice  it  will  be  found  that  for  al- 
most every  possible  case,  the  minimum 
radius  vector  will  lie  in  the  direction  of 
OA  or  OE  so  that  the  column  will  but 
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rarely  deflect  diagonally.  The  minimum 
load  value  of  the  column  will  be  found 
by  computing  for  the  direction  of  deflec- 
tion above  indicated.  If  the  deflection 
taies  in  the  direction  of  the  pins,  a  is  to 
be  found  from  ( 111 )  by  ignoring  r  and 
taking  k^  and  kj,  as  equal  the  respective 
values  of  OA. 

If  the  knife  edges  be  at  right  angles, 
the  curve,  Pig.  25,  obtained  will  be  found 
to  have  minimum  ordinates  in  the  direc- 
tions of  the  pins  or  knife  edges. 

Fig.  25  applies  especially  for  the  long 
column  formula.  For  shorter  columns 
proper  to  the  formula  ( 101 )  we  will 
probably  find  less  decided  differences 
between  mas.  and  min.  radii  vectors  to 
Fig.  25  until  for  short  blocks  the  differ- 
ences are  either  indeterminate  or  indis- 
tinguishable. 

Open  Column  Stays. — Open  built  col- 
umns are  occasionally  deficient  in  truss- 
ing or  latticing.  For  instance,  two  8" 
channel  bars  may  be  joined  by  |"  plates 
10"  square  riveted  on  in  such  a  way  that 
the  plane  sides  of  the  bars  are  back  to 
back  with  an  intervening  space  of  6  or  7 
inches,  the  flanges  being  turned  out- 
ward.^ Then  if  the  plates  are  placed 
3'  10"  apart  along  the  bars,  the  column 
thus  constructed  will  probably  be  defi- 
cient in  cross  stays.  In  such  case  the 
column  will  fail  to  carry  the  load  deter- 
mined for  it  by  the  usual  formula  and 
actual  moment  of  inertia  of  the  cross  sec- 
tion. To  illustrate,  the  failure  may  be 
as  shown  in  Fig.  26  as  indeed  experiment 


T=4fr^  =  46l,p^ 

where  I'  is  the  sum  obtained  by  finding 
the  least  moment  of  inertia  of  each  of  the 
parts  AB  DE  &c.  taken  separately  and 
added  ;  and  I,  the  least  moment  of  inertia 
of  the  entire  section  of  the  cohimn  ob- 
tained in  the  usual  way  as  such.  In  this 
section,  the  staying "  is  not  counted. 
There  the  square  of  the  ratio  obtained 
by  dividing  the  equivalent  full-stayed 
column  length  by  the  actual  column 
length  supposed  insufficiently  stayed  is 
obtained  by  solving  the  above  forT^  and 
dividing  by  P,  giving 


Q'-Uh 


Figure  26. 

has  given,  the  parts  ABC  acting  like  little 
columns  with  fixed  ends.  It  is  proposed 
to  find  the  length  of  a  column  made  of 
the  same  plates  fully  stayed,  which  will 
be  equivalent  in  strength  to  the  actual 
part  AB  with  its  deficient  stays.  Let  ^'= 
AB  less  the  width  of  the  stay  C ;  r= 
length  of  equivalent  full-stayed  column. 
Then  if  the  parts  AB  and  DE  are  regard- 
ed as  small  columns  with  fixed  ends,  we 
have  by  applying  the  simple  long-col- 
umn formula,  for  the  23urpose  of  securing 
a  simple  correction. 


•      •     (112). 

This  forms  a  co-efficient  for  l^  in  any 
of  the  column  formulas.     For  instance, 

i^jf  M  =3,  then  in  formulas   (97),  (98), 

or  (99),  &c.,  l^  therein,  should  be  multi- 
plied by  3,  when  (112)  is  less  than  1  it  is 
not  to  be  applied.  'J'his  fact  indicates 
that  the  column  is  sufficiently  stayed. 

S'mj  Spacing.—ln  the  last  statement 
we  have  the  suggestion  of  a  formula  for 
determining  the  spacing  in  built  columns. 
That  is  to  say,  placing  the  2d  member 
of  (112)= 1,  and  solving  for  /',  we  have 
twice  the  greatest  allowable  space  be- 
tween stay  points  in  open-built  columns, 
or. 

Greatest  admissible  space  between  stay 
points 


2~2' 


(113). 


Thus,  if  a  column  be  built  of  4  angle 
bars  L  i"x3",  situated  as  forming  the 
corners  of  a  12"  square  in  a  column  20' 
long,  the  greatest  inter- stay  space  will  be 
about  16  inches.  As  an  example  from  actual 
experiment,  column  No.  33  of  Q.  Bous- 
caren's  report  of  experiments  to  the  A.  S. 
C.  E.  gives  the  spacing  of  the  open 
column  at  IS  inches,  and  it  failed  by 
buckling  between  the  lattices.  The  spac- 
mg,  according  to  the  formula  (113), 
should  not  have  exceeded  about  14  inches, 
and  hence  it  should  have  failed,  as  ob- 
served. 

As  to  the  space  in  open  columns  of  dif- 
ferent construction,  it  is  evident  that 
AB=^'  is  twice  the  space  in  Fig.  26,  and 
in  the  first  part  of  Fig.  27.     But  in    the 
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second  part  of  the  latter,  AB=r  is  to  be  ]      In  these  formulas, 
counted  as  the  space  where  the  cross  and  T=ioad  borne  by  the  column, 
diagonal  staying  together    serves  to  fix ,  ^  _gQjj^pj.gggjyg    resistance    per    square 
the  ends  of  the  parts,  AB.  i  Jueh  corresponding  to  T. 

I  K=cross  section  of  column,  K,„  at  middle; 
Kc  and  K^  at  ends,  either  when  flat 
or  fixed,  and  when  flat  to  be  taken 
as  the  flat- end    surface.     Only    for 
suporting  members. 
d  =  distance  from  the  center  of  gravity 
of  the  section  K„i  to  where  the  strain 
is   t,  and  measured  on  the  plane  of 
the  curve  of  flexure. 
d  =2t/j  in  symmetrical  cross  sections,  and 
equal  the    diameter    of  the  column 
reckoned  parallel  to  plane  of  flexure, 
fc  =radius  of  gyration    of  the  cross  sec- 
tion, A'„i,  least  radius  at  the  middle  of 
column  ;  A'c   and  ka  radii  for  the  end 
sections  for  fixed  ends;  or  of  the  end 
surface  for  flat  ends,  and  to  include 
supporting  members  only. 
I  =  length  of  the  column. 
E  =  coefficient  of  elasticity  of  the  material 

composing  the  column. 
f  =  coefficient  of  friction  of  a  column  on 

its  pin  bearing,  =  about  .25  to  .5. 
Ta  =  radius  of  pin  at  one  end  of  column. 
n,  —radius    of   pin  at  the  other  end    of 

column. 
I  =least  moment  of  inertia  of  the  entire 
cross  section  of  supjjorting  members 
.^  taken  in  their  actual  relative  position, 

j_^M^lj£|.7         (116).  and  exclusive  of  staying. 

I  afi  V       §' t  \  I'=  aggregate  moment  of  inertia  obtain- 

ed by  finding  the  least  moment  of  in- 
ertia of  supporting  members  taken 
separately,  and  adding 

—  >  than  in  (116),  apply  (115). 


PRACTICAL    FORMULAS    FOE    COLUMNS. 

Collecting  the  formulas  which  are  iise- 
ful  in  practice,  we  have : 

For  ordinary  columns 

T^_        t_ 

K 


l  +  < 


For  very  long  columns, 

T     4    ^r 

K^a'^'y      •     •      •     ■ 

Criterion  for  applying  114  or  115 

I 

2rf, 

d 


(114). 


(115). 


/?= 


k 


For  adapting  to  actual  end  conditions 
see  Fig.  23. 
For  flat  ends, 


1  + 


kc  VKc  ■\-ki 
ld.^/%,. 


+/' 


+  rb 


Ikr, 


<than  in  (116),  apply  (114). 


.  .  .  (117).  j 
For  fixed  ends  change  d^  to  km, 

Co-efficient  for  l\  in  (114)  and  (115) 
for  columns  deficient  in  staying, 

Inter-stay  spaces  in  open  columns 
where  i'=AB  in  Figs.  26  and  27. 


a  =::  4  for  columns  terminated  in  points 

or  knife  edges. 
a  =  1  for   columns  terminated  in  fixed 

ends  no  smaller  than  the  middle  of 

column. 
a  =  ^-   for    columns  'having    one    end 

pointed  and  one  end  fixed  and  large 

as  middle. 
a  =  (117)  in  other  cases. 

OTHER    FORMULAS. 

The  well-known  formulas  of  Hodgkin- 
son  ajjpear  to  be  the  first  of  substantial 
[  value,  their  constants  being  wholly  em- 
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pirical.  They  were  applicable  to  only  a 
few  forms  of  cross  section,  and  entirely 
inadequate  to  the  present  engineering 
practice. 

Lewis  Gordon  determined  the  con- 
stants for  Tredgold's  formula  from  the 
experiments  of  Hodgkinson,  which,  on 
account  of  its  partly  theoretical  basis, 
was  found  to  have  a  much  wider  range  of 
applicability  than  Hodgkinson's  formula. 
It  came  into  quite  general  use,  and  was 
known  as  Gordon's  formula.  Eankine 
has  displaced  the  least  diameter,  /;,  in  this 
formula  by  the  least  radius  of  gyration, 
thus  producing  the  most  acceptable  for- 
mula in  use  to-day.     (*See  last  page.) 

The  form  of  this  expression  is  : 


cK 


1  + 


c  l^ 


(121). 


w  =  ^ 


1+^F 


(120). 


where  f  and  a  are  empirical  constants, 
the  former  being  nearly  the  iiltimate  re- 
sistance to  crushing ;  K  and  k,  the  cross 
section  and  its  least  radius  of  gyration,  re- 
spectively, at  the  middle  of  the  column 
length,  I.  The  values  adojsted  by  diiferent 
engineers  for /"and  of  a  differ  greatly,  even 
for  a  given  material>  so  that  in  bridge 
specifications  it  is  common  to  see  the 
chosen  values  of  /'  and  a  given.  Besides 
this,  it.is  impossible  to  determine  values 
for  /"and  a  for  any  particular  material, 
except  by  actual  column  experiments — ^a 
fact  which  practically  limits  the  formula 
to  a  few  materials,  and  even  then  to  a 
comparatively  few  espei'iments.  Hence, 
a  general  formula  whose  constants  con- 
sist of  such  factors  as  the  coefficient 
of  elasticity,  modulus  of  crushing,  &c., 
seems,  by  reason  of  the  plentitude  of 
these  factors,  very  desirable. 

These  facts  have  caused  search  for 
such  theoretical  formula.  One  of  the 
first  formulas  of  this  kind  ajjpears  to  have 
been  proposed  by  Reuleaux,  and  jjub- 
lished  in  Der  Constructeicr,  the  same 
being  quoted  by  Eitter  in  his  translation 
by  Sankey  of  BrkJges  and  Hoofs,  in 
1879.  See  Sankeifs  'Bitter,  p.  345.  The 
first  edition  was  published  in  1862. 

This  expression  for  rounded  ends  is 
of  the  form 


where  c  =  resistance  to  compression, 
projjosed  to  be  taken  within  the  elastic 
limit  for  a  safe  load,  a  the  coefiScient  of 
elasticity.  K  I  and  k  as  before.  The 
form  of  ( 121 )  is  seen  to  be  the  same  as 
( 120 ).  That  is  to  say,  the  load  for  a 
given  material  is  equal  to  a  constant 
times  the  section ;  divided  by  1  -|-  a 
constant  times  the  square  of  the  ratio  of 
the  length  to  the  radius  of  gyration  of 
cross  section 

Notwithstanding  the  agreement  in 
form,  ( 121 )  has  the  advantage  of  apj)li- 
cability  to  all  materials  for  winch  C  and  e 
are  known,  for  many  of  which  ( 120 ) 
might  not  be  known.  Even  if  ( 121 ) 
should  give  discreijancies  as  it  stands,  an 
empirical  qualifying  coefficient  could  be 
found  which  would  probably  be  nearly 
the  same  for  one  material  as  another. 

An  expression  of  the  same  form  as  (121) 
for  rovmd  ends  was  proposed  by  Mr.  J. 
D.  Crehore,  and  published  in  Van  Nos- 
TKANDS  Mag.  for  Dec,  1879,  under  the  title, 
"A  New  Rational  Formula  for  Pillars." 
Mr.  Crehore's  formula  however  differed 
in  displacing  8  by  n^  in  the  denomina- 
tor of  ( 121 ).  To  account  for  this,  Reu- 
leaux treated  the  axis  of  the  deflected 
column  as  a  circle  arc,  while  Crehore 
showed  it  to  be  a  sinusoid.  Hence  Cre- 
hore's formula  for  rounded  ends  was 


CK 


1  + 


(122). 


l-f 


8fl 


An  expression  identical  with  this  for 
cohunns  with  round  ends  was  given  in 
an  article  by  E.  Hatzel,  translated  for 
Van  Nostkand's  Eng.  Mag.  for  Sept., 
1877;  except  in- Hatzel's  formula  the 
moment  of  inertia  was  taken  for  an  axis 
at  other  points  in  the  section  than  the 
center  of  gravity ;  whence  the  radius  of 
gyration  k  would  be  other  than  the  prin- 
cij)al  radius. 

Also  Crehore  showed  that  for  flat  ends 
the  2d  term  of  the  denominator  of  ( 122 ) 
should  be  divided  by  4,  and  for  one  flat 
and  one  rounded  end  it  should  be  divid- 
ed by  ^^. 

Crehore's  formulas  were  rej)roduced 
in  an  elaborate  article  by  Professor    W. 


Baldwin,  and  published  in  Van  Nos- 
trand's  Mag.  for  May,  1880,  with  due  , 
credit  to  Mr.  Crehove.  But  in  the  same 
article  Professor  Baldwin  utterly  aban  ! 
dons  these  formulas,  and  proceeds  to 
the  discussion  of  the  Gordon  formula 
containing  the  least  thickness  A,  and  of 
the  Rankine  formula  containing  the  least 
radius  of  gyration  k.  Adopting  the  lat- 
ter, its  constants  are  determined  from  a 
great  number  of  experiments  cited,  and 
for  a  variety  of  materials.  But  no  attempt 
was  made  to  generalize  by  retaining  C 
and  f.  The  reason  given  is  that  f  is  not 
constant  in  failing  material,  and  at  the 
point  of  rupture  is  unknown.  This  is  to 
be  admitted,  esijecially  in  tension ;  but 
in  compression  the  value  remains  very 
nearly  constant  for  both  cast  and  wrought 
iron.  This  is  fortunate,  because  the 
chief  factor  concerned  in  the  strength  of 
columns  is  the  compressive  resistance. 
As  the  column  fails  by  deflecting  to  one 
side,  the  material  is  most  severely  com- 
pressed at  the  concave  side,  and  only  a 
small  i^ortion  of  the  cross  section  will  be 
involved  in  incijsient  fracture.  Existing 
results  of  experiment  show  that  f  is 
practicably  constant  for  compression  of 
cast  and  wrought  iron  to  near  the  failing 
point,  where  it  drops  suddenly  from  10 
to  20  per  cent.  Hence  if  a  tenth  of  the 
section  is  effected  by  15  per  cent.  rediTc- 
tion  in  f,  the  resulting  effect  upon  the 
whole  section  would  be  one  and  one-half 
per  cent.,  a  quantity  which  may  be  ig- 
nored in  calculating  the  strengtla  of  col- 
umns. Hence  we  propose  to  compare 
the  rational  formulas  with  experiment 
before  giving  them  up. 

But  before  taking  up  numerical  facts 
we  observe  that  the  Reuleaux,  Hatzel,  or 
Crehore  formula  differ  from  the  rational 
formula  (  97  )  for  rounded  ends,  believed 
to  be  given  for  the  first  time  in  this  arti- 
cle, in  the  form  of  the  denominator.  To 
show  that  this  difference  is  an  important 
one,  we  have  from  Fig.  21 

aJ  :  6B  : :  BA  :  p 

or  ab  :   d^W  1  :  p 

Also  (4J)  gives  t^  =  e.ab 


whence 


^r 


'  sdn'' 


in  which  t^  is  the  compressive  force  which 
is  sufficient  to  cause  the  shortening  ah 
and  a  foi-ce  which  is  dixe  to  bending  only. 
Combining  this  with  ( 8 )  or  ( 96  a)  we 
have 


t— 


Tt., 


-^  +  w 


el.TT'^K 


which,   solved  for  T,  gives  for  columns 
with  rounded  ends. 


T= 


«K 


_,     tKl 
1  -I-  --- 


1  + 


;r"fl, 
tK 

n'ek'' 


.     (123). 


ah       t. 


^-.ir=y' 


d,     ed. 


r 


the  last  expression  being  found  in  the 
first  of  (95). 


an  expression  identical  with  Crehore's,  ex- 
cept that  «,  is  not  the  compressive  re- 
sistance ;  Fig.  21  showing  that  it  is  only 
a  piart  of  it.  In  this  expression  *  is  the 
total  compression  represented  by  ad, 
and  hence  for  rupture  the  total  compres- 
sion <=C  of  Crehore's  formula.  But  <,, 
represented  by  ab,  cannot  be  C,  and 
hence  some  oversight  appiears  to  have 
been  committed  in  making  it  C  in  form- 
ula (122).  This  explains  the  difference 
in  form  between  (  97 )  and  ( 122 ) ;  and 
gives  sufficient  cause  for  a  disagreement 
of  one  or  the  other  with  exjjerimental 
results. 

In  the  developed  denominator  of  (  97 ) 
see  ( 102 )  and  ( 103 ),  we  have  in  the 
terms,  l-l-«,  (observmg  that  a =4  for 
rounded  ends)  the  identical  denominator 
of  (122  ).  Hence  to  the  remaining  terms 
of  the  denominator  of  ( 103 )  we  may  look 
for  the  comjiensating  quantity  for  the  er- 
ror C  =  <,.  The  same  fault  is  common  to 
the  Reuleaux,  and  to  the  Hatzel  formulas 
though  in  the  former  a  compensating  ef- 
fect appears  to  be  provided  in  the  values 
compounded  of  C  and  i  for  use;  and  in 
the  latter  in  assuming  the  moment  of  in- 
ertia axis  at  or  near  the  convex  side  of 
colvimn. 

Direct  Comparison. — But  the  column 
i  formula  problem  is  one  which  cannot  be 
1  satisfactorily  settled  for  practical  men 
I  from  a  jsurely  theoretical  standpoint.  I 
therefore  offer  the  following  comparison 
of  column  formulas.     As  the  numerator 
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may  be  considered  as  practically  the  same   For  round  ends.  Round  and  fixed.  Fixed, 

in  all,  the  denominators  only  are  com-     t._     ^                     3       1  1 

pared.                                                              I      "36000                2  36000  36000 
Hence  for  the  denominator   we  have  i                                            p,. 


for  the 

Gordon  formula,  1  +  a 


?3 


For  round  ends.    Round  and  fixed. 

_    4  2 

"~3000  3000 


Rankine  formula,  1  +  b 


For  round  ends. 


Round  and  fixed. 
16       1 


36000 


9    36000 


Fixed. 

1 
36000 


By  G.  Bouscaren,  C.E.,  and  adopted  by 
Keystone  Bridge  Company. 


Reuleaux  formula,  1  +  ""     round  ends 

of  ft* 


Crehore  formula,  1  +  q 


GP 


Fixed. 
1 
4 


For  round  ends.     Round  and  fixed. 

^=       ^  2^8 

New  formula,  l  +  jrJv(r  1  +  -?— ,-,  — l) 
2F  ^  71- sd'       ' 

For  round  ends.     Round  and  fixed.     Fixed. 
«=        4  -  1 

From  these  expressions  for  the  denom- 
inators, I  have  computed  the  results 
found  in  the  following 


Table   op   Values   of   Denominatoes   for  Wbought    Iron. 


Data. 

End. 

Gordon. 

Bankine. 

Bouscaren- 
Keystone. 

Crehore. 

New. 

Solid  cylinder 

i— 10  ft 

Rounded 

Round  and  flat. 
Flat 

5.8 
3.4 
2.2 

7.4 

3.84 

2.6 

4.2 
8.4 
2.6 

9.23            5.20 
4.66            3.74 
3.06            2.50 

Diani.=:2  in ... 

Bar  2x12  in 

;— 10  ft 

Rounded 

Round  and  fiat. 
Flat 

5.8 
3.4 
2.2 

5.8 

3.18 

2.2 

3  4 
2.8 
2.2 

7.19 
3.75 
2.54 

4.06 
3.06 
2  17 

Hollow  cylinder. . . 
Diam.  8  in.  and  6  in. 
?— 10  ft... 

Rounded 

Round  and  flat. 
Flat 

4.00 

2.50. 

1.75 

1.26 
1.14 
1  06 

1.18 
1.10 

1    OR 

1.33 
1.15 
1.08 

1.80 
1.17 
1  08 

Hollow  Rectanjle.. 
8xl5in.  x6xl3  in. 
i— 30  ft 

Rounded  

Round  and  flat. 
Flat 

3.70 
2.35 
1.67 

2.49       '        1.74 
1.65       1        1.56 
1.37              1.37 

2  92 
1.85 
1.48 

2.16 
1.74 
1.39 

3.231 

2  828     '        '>■  918 

3.358 

2  464 

e=23370000,  and 


For  the  last  two  columns  «=C=40000, 
t    _    1 
£7r2~7000' 

The  first  three  formulas  named  in  the 
table  have  been  in  quite  general  use,  and 
yet  the  results  shown  in  the  table  ob- 
tained from  them  differ  in  some  cases 
nearly  four  hundred  per  cent.,  as  for  in- 
stance for  the  Gordon  formula  appUed  to 
hollow  cylinders. 

Results  by  the  Crehore  formula  run 
high  in  value,  one-half  of  all  in  the  table 
going  above  those  by  the  first  three 
named  formulas.     It  appears  to  give  bet- 


ter results  for  hollow  than  for  solid  sec- 
tions. But  the  large  denominator  gives 
small  column  load  so  that  the  formula 
errs  on  the  safe  side. 

Results  by  the  new  formula  are  seen 
in  every  case  but  two,  to  fall  between 
those  of  the  fiirst  three  "  old  reliable  " 
formulas,  and  those  two  are  outside  only 
from  one  to  three  per  cent.  In  compar- 
ing the  means,  we  see  that  the  new  for- 
mula falls  between  the  first  three.  If  we 
reject  the  Gordon  formula,  which  is  now" 
going  into  disuse  in  the  most  approved 
practice,  and   compare   the  new  formula 
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■with  the  2d  and  3d  cohimns  of  results,  we 
find  the  mean  by  the  new  formula  falls 
between  the  means  of  the  2d  and  3d 
columns.  Indeed  it  differs  but  little  over 
two  per  cent,  from  the  means  of  the  two 
columns.  This  aj^pears  the  more  favor- 
able from  the  fact  that  the  results  in  the 
2d  and  3d  columns  are  obtained  from 
formulas  which  are  jsrobably  the  best  in 
use  to-day  in  the  engineering  world. 

Comparisons  have  not  been  made  for 
other  materials  than  wrought  iron,  for 
the  reason  that  wrought  iron  is  the  chief 
material  in  use  at  present  in  large  trusses 
■where  struts  are  required. 

FORMULAS    COMPARED    WITH    EXPERIMENT. 

To  make  the  comijarison  of  the  new 
formula  -with  others  in  such  a  way  as  will 
be  yet  more  satisfactory  to  practical  men, 
the  breaking  load  of  33  columns  of 
wrought  iron,  boxed  and  open  built,  such 
as  used  in  bridges,  has  been  computed 
and  placed  opposite  the  breaking  load 
found  by  actual  test  in  a  testing  machine. 
Also  in  the  table  is  placed  the  calculated 
breaking  load  as  found  from  the  Rankiue 
formula,  the  Bouscaren-Keystone  for- 
mula, and  of  the  Rankine  formula  as 
worked  over  by  Prof.  Baldwin  for  new 
coefficients,  and  given  in  his  article  above 
referred  to. 

]n  all  cases  except  in  Baldwin's  for- 
mula, the  coefficient  in  the  numerator 
corresponding  to  the  resistance  to  crush- 
ing, was  taken  at  40,000  lbs.  In  Bald- 
win's formula  all  the  coefficients  were 
used  as  given  in  the  Magazine.  The 
value  of  e  for  the  new  formula  was  used, 
except  in  a  few  cases,  as  given  by  the  ex- 
l^eriments,  when  given.  Corrections  were 
made  for  jiin  friction,  and  for  excessive 
stay  spacing  for  two  cases.  But  these 
probably  effect  the  final  result  only  2  or 
3  per  cent.,  because  the  number  of  cor- 
rections needed  were  so  few.  B,ut  the 
2)er  cent,  for  the  individual  cases  was 
sometimes  -^ery  considerable.  The  break- 
ing loads  stated  are  per  square  inch  of 
cross  section  of  column. 

The  experimental  results  cited  are  from 
a  pajjer  by  G.  Bouscaren  to  the  Am.  Soc. 
Civ.  Engrs.  on  the  strength  of  wrought 
iron  columns.  They  are  stated  by  some 
writers  to  be  from  Lovet's  rejjort,  though 
I  find  no  mention  to  this  effect  in  the 
jjajDer  to  the  society. 


The  columns  cited  are  of  five  distinct 
forms  of  built  columns,  viz.: 

P.     "Phoenix,"     hollow     cylinder,    four 

flanged  segments  riveted. 
K.     "  Keystone,"    octagonal    tube,    four 
flanged  segments  riveted  diamet- 
rically. 
A.    "American,"  two  flanged  bars  riveted 
to    the    flanges   of    a    central    I 
beam. 
S.    "  Square,"  hollow,  two  plates  and  two 
channel  bars  riveted  with  flanges 
i  outward. 

I O.  "  Open,"  two  channel  bars,  flanges 
;  outward,   latticed  with  slats,  riv- 

i  eted  trellis-like. 

The  signs  in  the  last  four  columns  are 
proper  to  make  the  quantities  there  ap- 
pearing, correct  the  computed  values  of 
the  resistances  to  agree  with  the  resist- 
ances by  experiment. 

;  The  sums,  -f-  and  — ,  appearing  at  the 
foot  of  the  first  two  columns  qualified 
with  signs  make  it  appear    that   the  for- 

,  mulas  give  results  which  are  too  large. 
Hence  it  appears  that  the  40,000  used  in 

[  the  numerator  of  the  Rankine  and  Bous- 
caren-Keystone formula  is  too  high.  It 
was  used  in  the  Rankine  formula  for  con- 
venience, and  because  it  is  found  in  the 
Keystone  formula.     But  as  Rankine  gave 

I  the  formulas  the  quantity  was  36,000, 
the  same  as  in  the  Baldwin  formula  for 

i  flat  ends,  for  which  also  the  denominators 

'  agree.  Hence  the  quantities  by  the  Bald- 
win formula  down  to  No.  5  may  be  re- 
garded   as   coinciding    with    Rankine's. 

i  The  values  in  Rankine's  space  from  No. 
5  down    for   round  ends  should   be  re- 

'  duced  10  per  cent,  to  change  from 
40,000  to  3G,000.  In  order  to  present 
the  results  as  would  be  thus  given  for 
Rankine's  formulas  unmodified,  or  for  the 

I  numerator  at  36,000,  they  have  been 
worked  out  and  given  in  the  second  set 
at  the  foot  of  Rankine's  column  of  dif- 
ferences. The  reduction  fiom  40,000  to 
36,000  is  evidently  too  great  as  in  one 
set  the  —  values  predominate,   while   in 

'  the  other  it  is  with  the  -I-  values.  An 
estimate  made  on  this  score  would  indi- 

!  cate  that  38,000  would  be  about  the  best 

i  value  for  the  Rankine  formulas,  the  same 

!  indeed  as  is  known  to  be  in  use  by  some 
Ry.  Cos.     It  appears  also  that  40,000  is 

i  too  great  for  the  Keystone  formula. 

I      In  glancing  over  the  four  last  columns 
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Table  of  Computed  Kesults  Compared  with  Experiments. — Built  Wrought 
Iron  Columns. 


•s. 


15 

28 

24 

36 

37 

10 

13.25 

37.4814 

33.     1 14 


85  33 
.1  il4 
.  |18 
.5  119 
.63  18 
38  14 
5  15 
,  !l5, 
30, 
1313 
35  13 
0514 
3513 
113, 
13. 
5   26. 


67  7.833 
3oll.044i 
83:11,434 
3013  041 
83|  9, 
4911.178 
1311.464 
1311. 
10  13.510 


.2  M 


3. 
1.61 

37.5 

37.5 

37. 

30         8 

36       13 

35.7510 

38.5310 

34.0010 

25.19,  8 

20       10 

36       10 


35    7 
1313 

|19 
:30 


8.935 
8.935 
8  536 
8.935 
7011.638 
60   9.347 
0510.909 
6610.90 
OO'IS.OO 
0819.98 
30.69 
.60 


0.70 
0.70 
30.79 
05131.26 
1310.945 
50  5.497 
0518.315 
6011.000 
30,07 


r3 

8  935 
8.733 
8.733 


34.7 

38.1 
36.5 
33.7 
37.5 
19.3 
33,6 
25.0 
19.1 
38.5 
37.4 
35.7 
38.9 
37.8 
30.1 
37.6 
(34.) 


29.5 
28.9 
30.4 
31.0 
33.4 
(24.) 
37.1 
23.1 
26. 


33000  35900 
33600  39600 
31100  31870 
25000  3-^600 
37800  30800 
27500  31900 
30000  33100 
354(10  33000 
37800  33900 
31000  30300 
36600  39600 
37500  36200 
34800  39600 
33200  33400 
30000  31000 
30300  31600 
20000  37400 
17600  38700 
29600  34750 
32300  36300 
35400  39100 
35700  39100 
32400  34960 
33300  33600 
33000  19360 
36700  18500 
24000  25100 
25500  30400 
31700  33200; 
33130  12800' 
21700  18260 
26500  33080: 
32000;  17870! 


^Sfc' 


26100 
35200 
30800 
37000 
30300 
19400 
25100 
39270 
348001 


33300  34500  - 
3o670;39300- 

38800,308001- 
29300  39800]- 
27700!29800l- 
3870i)!29300:- 
38900  39400;- 
38800  30900;- 
23900'31800'- 
127100  iOOOO -f 
'2660039300l+ 
!32600|85400 + 
36600  38400;+ 
,30100  33700- 
;37930  3.000- 
3840o;30500l- 
4O6OOI86OO;- 
'34800  18100  - 
31300  33300  - 
32600  34900  - 
35200  38800  - 
35200:38700:- 
31400|33600 
3940030950 
19600  30070 
1476034000 
17800|26800 
30800  35600 
3360027600 
13310 19800 
18330  30160 
34130  35140 
1790021300 


Sum  of  +  discrepancies , ; 

Sum  of  —  discrepancies 

Mean  discrepancy,  regardless  of  sign r 

Mean  discrepancy,  regardless  of  sign,  rejecting  Nos.  30  and  34' 
Rankine  formula  sum  of-|-di£crepancics  for  numerator=36000. 
Rankine  formula  sum  of -discrepancies  for  numerator=36000. 

Mean  discrepancy,  regardless  of  sign 

Mean  discrepancy,  regardless  of  sign,  rejecting  No?.  30  and  34. 


+ 


3900 
6000 

10770 
7600 
3000 
4400 
3100 
6600 
5100 
800 
7000 
1300 
5300 
200. 
1000. 
1400 

17400 

31100 
5150 
4000 
3700 
8400 
3560 
300 
2640 
8200 
1100 
5100 
8500 

10330 
3440 
3420 
4130 


+  60060. 
-110780 

5177. 

4010. 
+  103310. 
-  59870 

4915. 

3769. 


-  300 

-  2070 

0 

-  7700 

c 

-  4300 

9 

+  100 

i 

-  1200 

s 

+  1100 

g 

-  3400 

-  1100 

s 

4-  3900 

a 

+  10000 

^is 

-1-  4900 

+  8200 

5  0 

H-  3100 

+  3080 

+  1800 

§§ 

-30600 

sS 

-17300 

-  1700 

-  300 

r^^ 

+  300 

+  500 

+  1000 

+  3900 

4100 

+  3400 

1500 

+  11940 

6800 

+  6300 

1500 

+  4700 

1400 

-  1900 

3730 

+  10830 

3400 

+  3480 

3770 

+  3370 

2800 

+  4100 

200(1' 

-  170( 
60(1' 

-  550C: 
400(i 

loot 

+  730C 

+  210(1 
+  640(1 

-  5or 

±     00( 

-  3001 
+  1400i 

-  oOOl 

-  3600 i 

-  26001 

-  3400] 

-  3000: 

-  1200; 
+  1350; 

1930' 
+  2700, 
2800 

-  100 1 
+  41001 
+  33301 
+  15401 
+  1360 
+    700 


-182050 
4636. 
3469. 


+  85790. 
-61770. 

4471. 

3326. 


*  Insufficiently  stayed  or  trussed.    Correctiou  ( 118 )  applied  for  the  new  formula       t  Simply  a  single  piece  of  channel 
bar,  about  2.S"  xia".          t  For  the  new  formula  the  flat  ends  were  regarded  as  fixed  because  of  the 
enlargement  of  ends,  strengthening  by  special  riveting,   &c.  :;  _, , 
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it  is  seen  that  in  the  first  the  —  signs 
are  chiefly  among  the  results  for  flat  ends, 
while  the  +  signs  predominate  at  the 
rmmd  ends.  This  indicates  that  the  Ran- 
kine  formulas  are  constitutionally  at  fault, 
or  perhaps  that  the  1,  J^',  and  4,  coeffici- 
ents to  the  last  term  of  the  denominator 
for  flat,  flat  and  round,  and  round,  ends 
differ  too  nrach.  As  adopted  in  the  Bous- 
caren-Keystone  formula,  viz.:  1,  f  and  2, 
the  discrepancies  would  probably  be  less, 
as  indeed  the  column  footings  show. 
With  these  coefficients  it  would  appear 
that  a  better  numerator  would  be  about 
38,000. 

The  column  of  differences  due  to  the 
Baldwin  formula  are  found  to  be  far  more 
satisfactory  than  either  of  the  two  pre- 
ceding it.  That  is  to  say,  the  signs  are 
more  generally  intermixed,  the  +  and  — 
values  sum  up  more  nearly  equal  to  each 
other  numerically,  and  the  average  dis- 
crepancy, without  sign  is  smaller. 

If,  however,  Nos.  20  and  34  were  cut 
out  from  the  table,  the  +  and  —  sums 
would  more  nearly  agree  in  value  for  the 
Rankine  formula  than  for  any  of  the 
others.  But  the  mean  error  without 
sign  would  be  higher  than  for  any  of  the 
others,  as  indicated  by  the  figures  given. 
Though  the  Baldwin  formula  still  excels 
the  Rankine  and  Keystone  formulas  in 
the  smallness  of  mean  error,  yet  the  dif- 
ference in  -f  and  —  sums  is  greater. 

But  in  every  respect  we  find  the  last 
column  of  figures,  which  are  due  to  the 
new  formula,  by  far  the  most  favorable. 
That  is  to  say,  the  individual  discrepan- 
cies in  that  column  run  lower  in  value, 
the  number  of  -1-  and  —  values  are  more 
nearly  equal ;  the  absolute  values  of  the 
sums  of  the  -f-  and  — quantities  are  lower 
and  differ  less  ;  and  the  mean  error,  or 
discrepancy,  is  lowest.  This, together  with 
the  fact  that  the  theoretical  values,  1,  -'/ 
and  i  are  employed,  whereas  in  other 
formulas,  they  seem  to  differ  too, much, 
woitld  indicate  that  the  new  formula  is 
more  nearly  theoretically  perfect  than 
any  of  the  others.  But.  in  spite  of  these 
advantages,  the  new  formula  is,  unfortu- 
nately, less  convenient  in  apf)lication  than 
the  others,  and  the  question  will  doixbt- 
less  arise  in  practice,  whether  or  no,  for 
an  imj^ortant  structure,  to  sacrifice  the 
additional  hour  required  for  the  more 
trustworthy  results  by  the  new  formula. 

As  the  present  object  is  formulas  for 


;  bridges,  and  as  wrought  iron  is  the  ma- 
terial chiefly  employed,  no  attempt  has 
been  made  to  compare  the  new  formula 
with  others  for  other  materials  than 
,  wrought  iron.  .  It  seems  probable,  how- 
I  ever,  that  where  the  coefficient  of  elas- 
■  ticity,  f ,  is  practically  constant  nearly  1  o 
!  the  point  of  rupture,  the  formula  may  be 
used  without  hesitation.  The  p.oint  of 
rupture  is  here  meant  to  be  either  for 
ruiDture  by  tension  or  compression.  For 
such  a  material  as  cast  iron  it  may  be 
necessary  to  be  guided  partly  by  empiri- 
,  cism,  especially  for  long  columns,  where 
the  rupture  may  take  place  on  the  con- 
vex side  by  tension,  because,  in  tension, 
the  e  rapidly  falls  off  in  value,  as  rupture 
is  approached.  But  in  compression,  e  is 
more  nearly  constant,  and  hence  in  short 
columns  the  formula  will  probably  apjDly 
with  greater  exactitude. 

The  great  difference  in  the  ultimate 
resistances  to  tension  and  compression  in 
cast  iron  will  also  cause  an  approach  to 
rupture  on  the  convex  side,  relatively, 
much  sooner  than  for  other  materials,  so 
that  the  rapidly  diminishing  value  of  f 
will  effect  much  shorter  columns  than 
otherwise.  For  east  iron  in  particular, 
therefore,  it  may  be  necessary  to  use  a 
low  value  of  the  modulus  of  compression 
and  of  s,  and  more  so  as  the  length  in- 
creases, say  60,0U0  to  80,000  for  the 
former,  and  12  to  20  million  for  the  lat- 
ter. 

A  rational  formula  must  certainly  prove 
;  much  more  satisfactory  for  a  compara- 
tively new  material,  such  as  some  of  the 
grades  of  steel,  than  an  entirely  empiri- 
cal formula  which  has  not  been  adapted, 
that  is,  in  cases  where  reliable  values  of 
the  compressive  resistance  and  of  e  are 
known,  and  not  of  the  constants  in  the 
empirical  formulas. 

MULTIPLYING   EMPIRICAL    FORMULAS. 

Where  numerous  results  of  experiments 
exist  for  particular  classes  of  columns,  it 
I  may  be  possible  to  adopt  an  empirical 
I  formula  for  each  class,  or  part  of  a  class, 
{ which  shall  give  the  results  for  such 
columns,  or  at  least  to  reproduce  the  par- 
ticular values  to  which  those  formulas  are 
j  adapted,  with  closer  agreement  than  any 
single  or  perfectly  general  formula  would 
do.  But  this  process  leads  to  some  de- 
gree of  confusion  in  the  considerable 
number  of  formulas  produced,  and  new  ex- 
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periments  may  develop  need  of  additional 
formulas,  or  require  a  modification  of 
former  ones. 

In  the  above  tables,  comparisons  were 
made  only  with  formulas  which  are  pro- 
posed to  be  perfectly  general.  But 
Irautwine's  Pockethook  cites  six  differ- 
ent formulas  by  D.  J.  Whittemore,  C.  E., 
which,  accordingly,  would  be  required  in 
computing  strains  for  three  of  the  forms 
of  columns  in  the  above  table,and  includ- 
ing only  17  of  the  experimental  tests. 
Though  Whittemore  gives  12  different 
formulas,  only  G  apply,  and  half  of  the 
experimental  columns  cited  in  the  table 
are  left  by  him  without  a  formula. 

In  a  recent  paper  by  Prof.  Wm.  H. 
JBurr,  ten  different  formulas  are  produced 
from  twenty-nine  experiments.  The  ex- 
periments are  mostly  cited  in  the  above 
table,  and  the  formulas,  when  the  whole 
"ten  are  used,  each  for  its  intended  form 
of  column,  give  results  agreeing  remark- 
ably well  with  the  experiments.  The 
mean  error,  regardless  of  sign,  is  1720 — 
&  quantity  less  by  about  33  per  cent, 
than  the  mean  by  the  new  formula  from 
all  the  experimental  columns  cited  in  the 
above  table,  viz.,  2661  (two  being  left 
out).  But  when  we  observe  that  in  this 
comparison,  the  new  formula,  obtained 
independently  of  all  experiment  or  spe- 
cified material,  is  arraigned  before  10 
formulas  which  were  obtained  from  the 
very  experiments  compared  with,  and  at 
the  rate  of  one  formiila  to  three  experi- 
ments, it  does  not  seem  strange  that  the 
ten  formulas  shoiild  reduce  the  mean 
error.  Considering  the  idiosyncracies  of 
column  tests,  are  we  at  all  confident  that 
n  extending  the  application  of  the  10 
formulas  to  30  new  tests,  the  mean  error 
will  remain  as  low  as  indeed  either  of  the 
Talues  cited? 

FACTOR  or  SAFETY  IN  COLUMNS. 

The  usual  way  of  jaroviding  for  safe 
loads  for  columns  is  to  take  a  certain 
fractional  part  of  the  breaking  load  ;  say 
such  a  fractional  part  as  is  taken  in  eye 
bars.  Tlie  fraction  Jg- is  common.  Thus, 
the  ultimate  resistance  of  wrought  iron 
to  tension  is  about  50,000  lbs.  jDer  square 
inch,  and  the  \  part,  or  10,000  lbs.,  is 
almost  an  absohite  conventionalism 
among  bridge  builders,  and  may  be  re- 
garded nearly  in  the  sense  of  an  absolute 
modulus  of  working  resistance  to  tension. 


Accordingly,  \  is  prefixed  to  column 
formulas  (Rankine's  and  Gordon's)  by 
many  bridge  engineers,  as  giving  the 
proper  fractional  part  of  the  ultimate  re- 
sistance, which  is  to  serve  as  the  safe 
working  resistance.  But  in  empirical 
formulas,  where  the  composition  of  the 
constants  is  unknown,  this  is  a  blind 
practice,  because,  from  analogy  with  eye- 
bar  strains,  \  of  the  ultimate  compressive 
resistance  of  the  material  is  evidently 
meant,  instead  of  \  of  the  resistance  of 
the  column. 

This  matter  can  be  corrected  in  the 
Rational  formulas,  and  it  will  be  seen 
that  the  "-|^"  coefficient  to  the  empirical 
formulas  for  columns  gives  an  uninten- 
tionally small  safe  load.  A  glance  at 
formulas  (114)  and  (120)  will  suffice  for 
this.  Thus,  (114)  shows  that  by  using  \ 
of  the  ultimate  resistance  to  compression, 
t,  we  effect  both  the  numerator  and  the 
second  term  of  the  denominator,  whereas, 
in  (120),  we  only  modify  the  numerator 
by  taking  \  of  the  breaking  load  by 
formula. 

To  indicate  how  the  "  safe  load  "  is  ef- 
fected by  the  empirical  as  compared  with 
the  rational  method,  the  following  values 
have  been  computed  for  certain  ones. of 
the  columns  in  the  principal  table  above. 

_i_  For  I  Column  For  J  « 

No.     I         k   breaking  load,  in  (114) 

Flat  end     6    15      5.2  7080  7790 

23    24      7.1  6540  7680 

29    28      9.3  5860  7370 

Rounded  16    20      8.5  4800  6320 


36    34    13. 


3960 


5325 


Here  the  last  column  of  figures  is  to 
be  regarded  as  tnily  representing  the  re- 
sistance of  the  columns,  per  square  inch 
of  section,  when  the  maximum  strain  on 
the  material  of  the  column  is  only  the 
fifth  part  of  the  breaking  strain,  while 
the  column  of  figures  jDreceding  the  last, 
usually  regarded  as  the  fifth  part  of  the 
breaking  load,  •  does  not  strain  the  ma- 
terial to  more  than  about  one-seventh  of 
its  ultimate  resistance.  But  fortunately 
this  difference  is  on  the  safe  side,  so 
that  the  majority  of  existing  columns  in 
bridges  are  amply  strong. 

The  figures  in  the  last  column  are  all 
less  than  8000  lbs.,  the  maximum  strain 
assumed  as  allowable,  that  is,  the  fifth 
part  of  40,000  lbs.  The  differences  are 
to  be  considered  as  provisional,  for 
preventing  the  strains  rising  in  excess 
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of  the  8000  lbs.   by  buckling  or  other- 
wise. 

By  taking  \t  in  place  of  ^t  for  comput- 
ing the  last  column  of  figures,  perhaps 
88°  close  an  agreement  is  obtained  with 
the  column  preceding  it  as  is  possible 
with  a  simple  fraction.  From  this  fact 
it  appears  that  the  "factor  of  safety" 
usually  employed  for  columns  has  been 
in  the  neighborhood  of  ^,  or  that  the 
working  resistance  of  iron  in  columns 
has  been  from  5000  to  6000  lbs.  per 
square  inch,  com^jression.  But  as  a  high 
value  of  the  working  resistance  to  com- 
pression is  regarded  by  some  prominent 
engineers  as  safer  .than  a  like  high  value 
for  tension,  it  appears  that  columns  have 
habitually  been  made  undiily  heavy. 

SEMI-COLUMNS,      WITH      PIN     ENDS     AND     COM- 
PRESSION. 

Perhaps  this  term  will  serve  to  distin- 
guish pieces  which  are  subject  to  longi- 
tudinal and  transverse  strains  ;  as  in  Fig. 
2,  or  in  Fig.  28  and  following. 


Figure  28. 


An  expression  for  the  mas.  strain  in 
the  section  at  A,  Fig.  28,  is  obtained  by 
combining  Eq.  (  8  )  with  (  25  )  and  eluni- 
nating  M.     Whence 

,=  JH_   ,  T       _  ^124). 

I  cos  m     K., 

^     T      «'K      ^■    1 
where  «=-j=^=^,   1 


the  -1-  sign  being  used  to  obtain  the  max. 
compressive  strain,  and  the—  sign  for  the 
mas.  tensile  strain.  The  piece  will  fail 
from  the  first  or  second,  as  depending  on 
the  nearest  approach  of  that  strain  to  the 
modulus  of  crushing  or  of  rupture.  For 
wrought  iron  the  +  sign  should  be  used, 
while  for  cast  iron,  escept  when  h  and  I 
are  very  short,  the  —  sign.  The  max. 
strain  per  square  inch  is  t,  tension  or 
■compression  as  just  indicated,  while  t'  is 
the  actual  average  compressive  force 
which  is  applied  to  the  semi-column  per 
square  inch  of  the  cross  section.  For  in- 
stance, if  the  section  be  10  square  inches 
and  the  compressive  foree  applied  be 
1100,000  lbs.,  t=  10,000  lbs.  But  the 
1  max.  t'  resulting  strain  in  the  semi-column 
may  be  «= 30,000  lbs.  per  square  inch. 
Also  A  is  the  distance  from  the  center  of 
gravity  of  the  end  cross  section  to  where 
the  compressive  load  is  applied ;  d^  the 
distance  from  the  center  of  gravity  of  the 
middle  section  to  the  side,  concave  or 
conves,  where  the  strain  t  is  reckoned ; 
k  the  radius  of  gyration  of  cross  section ; 
I  the  length  of  semi  column,  and  e  the 
coefficient  of  elasticity. 

When  f?,  is  taken  on  the  convex  side, 
and  the  1st  term  2d  member  =  1,  we 
will  have  tension  t—o. 

Though  a  direct  determination  of  t  is 
effected  for  an  assumed  value  of  t',  yet 
the  converse  will  doubtless  most  fre- 
I  quently  be  desired,  but  cannot  be  ob- 
tained by  a  direct  simple  solution.  A 
'  few  trial  values  of  t'  however  will  give  a 
'  eufficiently  close  value  for  t. 
\      For  a  case  like  Fig.  29  it  is  only  nec- 

i  essary  to  put  -^  instead  of  Z  in   ( 125  ) ; 

j  whence,  for  AB-Z,   AC=:A,  and  for  pin 
bearings  at  C  and  D, 


also  tF  — *  '^^^  f~j^ 


(124a^. 


These  quantities  mxy,  indeed,  be  in- 
troduced with  probable  greater  conveni- 
ence for  applisition,  giving 

'  '"^-       .  +  1  .  .  (125). 


hd. 


*'  """"'^k^^i 


±1  .  .  (126). 


I 


k  cos-y  - 
k      £ 


If  there  be  a  load,  P,  at  the  middle  of 
the  semi-cohimn,  acting  transversely  and 
downward  in  Fig.  29,  a  suitable  expressioa 
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is  obtained  by  substituting  M  from  ( 23 ) 
in  (  8 ),  observing  that  for  ( 23 ),  Z  and  P 
i  P 

should  be  changed  to  -^  and  -„-  and  that 

the  essential  sign  of  M  is  — . 

Hence,  for  pin  bearings,  and  a  load  P 
at  the  middle 

,     djP  ^  I       Th     \     T 


in  which  I  =  the  principal  moment  of  in- 
ertia of  the  cross  section  K,  T  the  whole 
compressive  force  applied,  and  ;i  as  given 
above.     P  is  —  for  acting  upward. 

In  order  that  the  flexural  moment  at 
the  middle  of  the  semi-column  be  zero, 
the  parenthesis  should  be  zero.    Whence 


With  Fixed  Ends  and  Compression. 
— Where  the  semi-column  is  fixed  at  the 
ends,  as  in  continuous  upper  chords, 
combine  (77)  with  (8)  for  a  load  P  at 
the  middle  ;  whence 


Vd 


IT 


(181). 


which  gives  the  strain  at  either  the  mid- 
dle or  end  of  the  panel  length. 

For  a  uniformly  distributed  load,  w, 
for  unit  length,  and  for  continuous  upper 
chords,  we  have  by  (78)  and  (8) 

'=;?l(l-V°*"a)±^   •     •     •     (132). 


K 


;  P.J 


.     (128). 


This  value  of  h  is  expected  to  be  neg- 
ative, and  it  implies  that  when  P  acts 
downward  in  Fig.  29,  the  arms  A=:BD= 
AC  must  be  laid  off  downward. 

This  equation  is  applicable  to  upper 
chords  of  deck  bridges  which  carry  a 
floorbeam  at  the  middle  of  each  panel, 
and  for  determining  the  position  of  the 
pin  bearing  such  that  the  max.  load  shall 
only  cause  compressive  strain  in  the  mid- 
dle of  the  panel  length.  The  chord 
should  however  be  considerably  heavier 
than  as  thus  determined. 

By  milking  h=o  in  (127),  we  obtain 
the  expression  for  a  column  with  pin 
bearings  against  the  middle  of  which 
there  exists  the  lateral  thrust  P,  viz.: 


(133). 


P(?,,         J     T 


.     (129). 

In  deck  bridges  where  numerous  floor 
beams  rest  on  each  panel  length  of  the 
upper  chord,  as  is  sometimes  the  case 
with  wooden  floor  beams  on  iron  truss- 
es, we  have  each  panel  length  serving 
like  a  column  under  .cross  loading,  the 
latter  being  nearly  uniformly  distributed. 

An  expression  for  such  a  case  is  ob- 
tained from  ( 35 )  and  ( 8  ).  Hence  for 
pin  bearings 

,     wd  I  IT 

t =-~ta,Tie;  n~tein^  n- ±  ,f^      .       .     (130). 


'n'l 


wd.. 


2     K 
^(sec  «2-l)+j^ 
where  w  is  the  loading  per  unit  length. 


for  the  end  of  the   panel   length,    and 
where  the  strain  t  is  greatest. 

At  the  middle  we  will  have  from  a;= — 

in  (75)  and  (8) 

{       l_  ^ 

,     lod^  I     "2        ,  I      T 

I  sm  n-        I 
L  ^        J 

These  formulas  for  distributed  loads 
apply  to  account  for  the  strain  due  to  the 
weight  of  the  parts,  themselves,  as  in  up- 
per chords  of  through  bridges;  and  the 
inclined  end  posts.  In  the  latter  how- 
ever gravity  acts  with  a  transverse  com- 
ponent only,  which  is  considerably  less 
than  where  the  piece  is  horizontal. 

Other  cases,  such  as  for  one  pin  bear- 
ing and  one  fixed  end,  is  provided  for  in 
(68),  (64),  (65)  and  (8),  two  floor  beams 
and  pin  bearings  in  (49),  &c.,  &c. 

Pin  Bearings  and  Tension. — In  lower 


iM 


Figure  30. 

where  the  longitudinal  force  is  tension, 
chords     of    bridges    and    other    cases 
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we  may  combine   (20)  with   (8),  and  ob- 
tain an  expression   adapted  to  Fig.  30. 


2r/i 


I  ■ 


(134), 


where  ^=AB,  and /i=BC.  Here  d^  will 
usually  be  measured  on  the  convex  side 
of  beam,  and  where  the  +  sign  will  gen- 
erally be  required.  Also  t  will  probably 
always  be  tension. 

The  formula  for  Fig.  31,  will  be  ob- 
tained by  replacing  /  in  (134)  by^,  giv- 
ing for  i)in  bearings  at  C  and  D, 


2TA 


(135). 


to  the  panel  length,  the  same  resting  on 
the  lower  chord,  use  (43)  for  ends  in  pin 
bearings. 

For  one  pin  bearing  and  one  fixed  end 
we  have  (68)  and  (69),  &c.,  &c.  The  value 
of  M  found  from  any  of  these  equations 
may  be  introduced  in  eq.  (8)  to  the  end 
of  obtaining  the  maximum  strain  t,  either 
tension  or  compression.  Equivalents 
expressed  in  (124ff)  are  applicable  in 
all. 

Examples  of  Strains  in  Semi- Columns. 
— The  following  examples  have  been 
worked  to  indicate  the  use  of  the  for- 
mulas.   . 

Take  a  wrought  iron  end  post,  or  a 
panel  length  of  an  upper  chord,  length 
20  feet,  constructed  as  shown  in  Fig.  32, 


e  2  +  e     2 
in  which  Z=AB,  and  A  =  AD.=--BC. 


When  a  load  is  applied  at  the  middle, 
acting  downward,  we  have,  by  aid  of  (19) 
and  (8),  observing  that  P  in  (19)  is  the 
half  of  P  here. 


"2wl 


r). 


n—        — n 

e  2  +e 


-2TA    T 
K 


(136). 


In  order  that  the  flesural  moment  at 
the  middle  of  the  beam  shall  be  zero,  the 
1st  term,  2d  membei',  should  be  zero, 
which  condition  determines  h. 

Also  h  may  be  zero  for  a  link  or  eye 
bar. 

For  a  uniformly  distributed  load  of  w 
per  unit  length,  we  have  for  pin  bear- 
insfs 


2-l-< 


-K 


(137 


Fixed  Ends  and  Tension. — For  fixed 
ends  we  may  combine  (72)  and  (8)  for  a 
load  at  the  middle,  and  for  a  distributed 
load  (73) ;  and  these  give  strains  at  the 
end  of  the  panel  length.  For  the  middle 
employ  (74). 

Other  cases  may  readily  be  provided 
for.     For  instance,  for  two  floor  beams 


Figure  32. 

of  two  10"  channel  bars  of  ^"x2^" 
flanges  X  f"  web;  a  plate  12" xf",  and 
slats,  all  riveted  together  as  shown.  At 
the  ends,  proper  thickening  pieces,'  gus- 
sets, &c.,  are  supposed  in  use. 

Results  for  the  section,  with  moment 
of  inertia  as  dotted,  are  exclusive  of  lat- 
ticing, 

K=section=12.875  sq.  in. 
1=205,  axis  3"  from  plate. 
^■■  =  15.93  in.  =  radius  of  gyration. 
J^=3.36  in.  plate  side. 
"  =7.       "   opposite  side. 
^o  =  wt.  per  inch  length  3.6  lbs. 

As  a  vertical  column  with  knife  bear- 
ings or  pins  without  friction  at  center  of 
gravity  of  sec.  and  with  a  max.  stram 
of  10,000  lbs.  per  square  inch,  the  resist- 
ance by  new  formula  =  9011  lbs.  for 
each  inch  of  section. 

As  a  horizontal  column  with  latticing 
downward,  knife  bearings,  &c.,  its  weight, 
caiises  an  additional  strain  of  459  lbs.  per 
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square  inch,  as  per  first  member  of   eq. 

(130).     This   is   to   be    added   to  :^  = 

either  the  10,000  or  9,011  lbs.,  according 
to  whether  the  former  or  latter  is  to  be 
regarded  as  the  strain  pev  square  inch 
witliout  flexure.  The  difference  between 
these  figures  is  the  provisional  excess 
mentioned  under  "  factors  of  safety,"  and 
is  peculiar  to  columns.  This  excess 
should  grow  rapidly  less  as  we  change 
froni  partially  indifferent  cohxmn-like 
strains  to  positive  moments,  such  as  pro- 
vided for  in  eqs.  (124)  and  (126). 

The  strain  computed  from  the  ordi- 
nary formula  for  a  beam  supported  at  its 
ends,  its  weight  being  the  load,  and  T  = 
o,  is  404.  lbs.,  a  quantity  less  than  the 
above,  as  it  should  be. 

We  observe  that  the  strain  due  to  the  | 
uniform  load  w  is,  by  eq.  (130)  directly 
proportional  to  w  when  T  is  constant,  so 
that  if  this  load  be  increased  to  40  lbs. 
per  inch  or  480  lbs.  per  ft.,  the  strain 
will  be  increased  to  5,559  lbs.  per  sq.  in.-, 
while  by  the  ordinary  formula,  ignoring 
T,  it  is  4,894  lbs.  As  an  end  post  in- 
clined at  60°  with  the  horizon  the  strains 
will  be  reduced  by  a  half. 

Next,  let  the  loading  be  P  at  the 
middle,  of  1,000  lbs.,  with  T  and  other 
data  as  before.  As  a  colamn  in  pin  bear- 
ings, Eq.  (127),  with  h=o,  gives  for  the 
strain  due  to  P  1,090.  lbs.  per  sq.  in. 
By  the  ordinary  formula  it  is  985. 

Transferring  the  pins  to  the  top  of  end 
sections,  other  conditions  as  in  the  last, 
then  A=3.36  in.  in  (127),  and  the  strain 
due  to  1st  term  of  2d  member  of  (127)  is 
1090 -f  578=1668. 

To  find  where  to  place  the  pins  so  that 
the  moment  of  strain  and  the  middle 
shall  be  zero,  we  have  from  (128)  h= 
—6.34  inches,  which  is  within  |  of  an 
inch  of  the  bottom. 

As  a  last  example,  let  the  aggregate 
section  of  an  iron  lower  chord  be  4" 
breadth  by  5  inches  depth.  Let  the  ends 
be  fixed,  as  when  continuous  and  clamped 
at  the  panel  points.  Let  the  panel  length 
carry  two  floor  beams,  each  with  center 
18"  from  panel  point.  Suppose  the  se- 
verest strain  be  due  to  the  drive  wheels, 
and  when  one  pair  rests  directly  on  one 
of  the  floor  beams.  Then  the  other 
wheels  will  probably  not  rest  on  the  other 
floor  beam  for  unequal  spacing.  To  sim- 
plify the  work,  find  the  effective  load  on 


the  floor  beam  directly  under  the  pair  of 
drive  wheels,  and  let  it  amount  to  23,560 
lbs.  =  Q.  Also  take  the  point  of  contrary 
flexure  near  the  other  floor  beam  as  a 
point  of  support.  This  places  the  chord 
in  the  condition  of  a  beam  fixed  at  one 
end,  su^jported  at  the  other,  and  having 
a  load  ajjijlied  at  18"  from  the  fixed  end. 
Take  the  beam  thus  conditioned  at  1= 
129.6"  and  let  T  =-  88,000  lbs ,  e  = 
24,000,000.     Then, 


-Y    =    .000088=:>t2 

el 

nl=l  21,58 
?z(Z-a)=:  1.0469 
nl 

e    =r3.3729 

na 

e    =1.1839 


n-  .009381 
«a=0.16886 

s      =  .2965 

—na 

'.       =  .8446 


=2.8489 
Then  by  (69) 
P 


-,i{l-a) 


=  .3510 


=.02968 


Q 

The  maximum  strain  is  at  the  fixed 
end,  where  x  and  i/=zo.  Hence,  the 
first  member  of  68,  by  aid  of  P  from 
above,  gives 

M=Qa-PZ=14.153  Q=333500. 


,     T      88000 


:4400, 


These  in  eq.  8  give  the  max.   strain  per 
square  inch  desired, 
2.5 
^=jj-g^333500-^4400=24405.  lbs. 

The  ordinary  formulas  for  the  same 
case  and  data,  computing  the  parts  sepa- 
rately and  adding  give 

<= 24800.  lbs. 

*  The  formula  ofTredgold  is  given  in  Tredeold  on 
the  Strength  of  Cast  Iron  and  Other  Metals,  2d  ed  uaee 
183,  formula  XIV. ;   and  is  ■■  r  -o 

1B300M3 
w  = 

d^+lS  IS 
which  is  readily  written  in  the  form 
...     15300  bd 


l-)-18 


rf2 


ah^T  *^th  ""^  ^*'<=''°'^  o*  the  column,  =S,  or  K ;  and 
^Tredgold  gives  credit  for  mathematical  work  to  Dr. 

This  is  precisely  the  formula  usually  called  Gor- 
don s.  but  It  appears  to  be  due  to  other  authors,  even 
to  the  determmation  of  the  empirical  constants  for  at 
least  one  ease,  probably  oast  iron,  as  appears  from  the 
tormula  as  just  quoted.  But  there  can  be  no  doubt  of 
Gordon  havmg  determined  the  constants  ti.r  this 
formula  for  a  variety  of  materials,  though  there  may 
be  i-easouab  e  doubts  of  his  being  justly  entitled  to  the 
credit  usually  accorded  to  him  for  the  tormula  as  a 
whole,  and  much  more  so  for  Eankine's  modification 
ot  It  where  the  radms  of  gyration  is  introduced. 
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square  incli,  as  per  first  member  of  eq. 
(130).     This   is    to    be    added   to  :^  = 

IS. 

either  the  10,000  or  9,011  lbs.,  according 
to  whether  the  former  or  latter  is  to  be 
regarded  as  the  strain  per  square  inch 
■without  flexure.  The  difference  between 
these  figures  is  the  provisional  excess 
mentioned  under  "  factors  of  safety,"  and 
is  peculiar  to  columns.  This  excess 
should  grow  rapidly  less  as  we  change 
from  partially  indifferent  column  like 
strains  to  positive  moments,  such  as  pro- 
vided for  in  eqs.  (124)  and  (126). 

The  strain  computed  from  the  ordi- 
nary formula  for  a  beam  supported  at  its 
ends,  its  weight  being  the  load,  and  T= 
o,  is  404.  lbs.,  a  quantity  less  than  the 
above,  as  it  should  be. 

We  observe  that  the  strain  due  to  the 
imiform  load  v.i  is,  by  eq.  (130)  directly 
proportional  to  vj  when  T  is  constant,  so 
that  if  this  load  be  increased  to  40  lbs. 
per  inch  or  480  lbs.  per  ft.,  the  strain 
will  be  increased  to  5,559  lbs.  per  sq.  in;, 
while  by  the  ordinary  formula,  ignoring 
T,  it  is  4,894  lbs.  As  an  end  post  in- 
clined at  60°  with  the  horizon  the  strains 
will  be  reduced  by  a  half. 

Next,  let  the  loading  be  P  at  the 
middle,  of  1,000  lbs.,  with  T  and  other 
data  as  before.  As  a  colamninpin  bear- 
ings, Eq.  (127),  with  h—o,  gives  for  the 
strain  due  to  P  1,090.  lbs.  per  sq.  in. 
By  the  ordinary  formula  it  is  985. 

Transferring  the  pins  to  the  top  of  end 
sections,  other  conditions  as  in  the  last, 
then  ^=3.36  in.  in  (127),  and  the  strain 
due  to  1st  term  of  2d  member  of  (127)  is 
1090-1-578=1668. 

To  find  where  to  place  the  pins  so  that 
the  moment  of  strain  and  the  middle 
shall  be  zero,  we  have  from  (128)  h= 
—  6.34  inches,  which  is  within  J  of  an 
inch  of  the  bottom. 

As  a  last  example,  let  the  aggregate 
section  of  an  iron  lower  chord  be  4" 
breadth  by  5  inches  depth.  Let  the  ends 
be  fixed,  as  when  continuous  and  clamped 
at  thepanel  points.  Let  the  pan  el  length 
carry  two  floor  beams,  each  with  center 
18"  from  panel  point.  Supi^ose  the  se- 
verest strain  be  due  to  the  drive  wheels, 
and  when  one  pair  rests  directly  on  one 
of  the  floor  beams.  Then  the  other 
wheels  will  probably  not  rest  on  the  other 
floor  beam  for  unequal  spacing.  To  sim- 
plify the  work,  find  the  effective  load  on 


the  floor  beam  directly  xinder  the  pair  of 
drive  wheels,  and  let  it  amount  to  23,560 
lbs.  =  Q.  Also  take  the  point  of  contrary 
flexure  near  the  other  floor  beam  as  a 
point  of  sujDport.  This  places  the  chord 
in  the  condition  of  a  beam  fixed  at  one 
end,  supported  at  the  other,  and  having 
a  load  applied  at  18"  from  the  fixed  end. 
Take  the  beam  thus  conditioned  at  l^= 
129.6"  and  let  T  =-  88,000  lbs.,  s  - 
24,000,000.     Then, 

-=  =  .000088=n2  n-  .009381 

si 

nl=l  2158  Ma=0.16886 

«(Z- a)  =  1.0469 


e    =3.3729 

na 

e    =1.1839 

/*'-'''=2.8489 
Then  by  (69) 


=  .2965 
'=  .8446 
'=  .3510 


?=.02968 
VJ 

The  maximum  strain  is  at  the   fixed 

end,    where   x  and   y=o.      Hence,   the 

first  member  of   68,  by  aid  of  P  from 

above,  gives 

M=Qa-PZ=14.153  Q=333500. 

,     T      88000     ,,„„ 

also=^=— r — =4400, 

K         20  ' 

These  in  eq.  8  give  the  max.   strain  per 
square  inch  desired, 

j!=-|ii-333500 -1-4400=24405.  lbs. 
41.67 

The  ordinary  formulas  for  the  same 

case  and  data,  computing  the  parts  separ 

rately  and  adding  give 

«= 24800.  lbs. 


*  The  formula  of  Tredgold  is  given  in  Tredgold  on 
the  Strength  of  Cast  Iron  and  Other  Metals,  3d  ed.,  page 
183,  formula  XIV. ;   and  is 

_  15300*^ 

which  is  readily  written  in  the  form 
15300  M 

l  +  < 

where  bd  is  the  section  of  the  column,  =S,  or  K ;  and 
^  the  length. 

Tredgold  gives  credit  for  mathematical  work  to  Dr. 
Young. 

This  is  precisely  the  formula  usually  called  Gor- 
don's, but  it  appears  to  be  due  to  other  authors,  even 
to  the  determination  of  the  empirical  constants  for  at 
least  one  case,  probably  cast  iron,  as  appears  from  the 
formula  as  just  quoted-  But  there  can  be  no  doubt  of 
Gordon  having  determined  the  constants  ti-r  this 
formula  for  a  variety  of  materials,  though  there  may 
be  reasonable  doubts  of  his  being  justly  entitled  to  the 
credit  usually  accorded  to  him  for  the  formula  as  a 
whole,  and  much  more  so  for  Rankine's  modification 
of  it  where  the  radius  of  gyration  is  introduced. 
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INDEX, 


ERRATA. 


Page  99,  line  16.  Read  "Anthracite  Coal  Combination,"  instead  of  "Atlantic 
Coal  Combination." 

Pages  319-333.  Read  "  Cleveland,  Mt.  Vernon  and  Delaware  "  instead  of  ''  Co- 
lumbus, Mt.  Vernon,  etc." 

Page  416,  line  21.  Read  $41,629,500=$330,393  instead  of  I41,639,500=$330,393,  etc. 
126 

Page  420,  third  line  from  bottom.    Read  $6,875  instead  of  $68.75, 

Page  433,  second  line  from  bottom.  Read  "Saxby  and  Farmer"  instead  of 
"  Saxby  and  Former." 
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FL^TE    I. 

PLAN  FOR  THE  PROTECTION  OF  RAILROAD  CROSSINGS  AT  GRADE. 


Normal  Condition. 


All  Signals  at  Danger 
Switches  W.  X.  Y.  Z.  set  for 
Throw-otf  Sidings. 


A  train  approaching  from  A.  B.  C.  or  D.,  upon  reaching  the 
corresponding  Insulated  section  a.  h.  c.  or  d.,  will  automatically 
ring  an  Electric  Annunciator  in  the  cabin  to'  waM;  tlie  operator, 
who  can  then  cither  clear  the  corresponding  dignals  (1,  S),  (3,  4), 
(5,  6),  or  (7,  8).  if  everything  is  right  for  the  train  to  proceed 
over  the  crossing,  or  else  he  can  stop  the  train  by  all 
Si-^^nals  to  remain  at  clanger 


Distant  Siytial,. 
2500  feet  or  more  fn 
r  the  ^'^'"''  '^''■9""^' 


1^1   fiiaulaCed  Section. 

j— !    1  „iih  or  more  fnm  Cr. 


,1^ 


SINGLE   TRACK    CROSSING. 


^]^g       Home  Signal,  i^ 
Omnsitig.  ^ 


? 


-■1  hus  riifht  of  may. 


.«     *. 


® 


iiiii 


,fm 


Signals  1  ami  3  (jleai,  lock  Switches  W.  and  X.  set  fo: 
main  line,  Switches  Y.  and  Z.  set  foi  tlii(<w-ntt'  sidings,  and 
Signals  3,  4,  5,  6,  7,  and  8  at  danger. 

Signals  3  and  4  clear,  lock  Switches  W.  and  X.  set  I'oi' 
main  line,  Switches  Y.  and  Z.  set  for  throw-off  sidings,  and 
Signals  1,  2,  .5,  0,  7,  and  S  at  danger. 

Signals  .j  and  (>  clear,  lock  Switch«N  Y.  and  Z.  set  for  main 
line,  Switches  W.  and  X.  set  for  throw-oif  sidings,  and  Signals 
1,  2  3,4,  7,  .and  8  at  danger. 

Signals  7  and  8  clear,  lock  Switches  Y.  and  Z.  set  for 
main  line.  Switches  W,  and  X.  set  lor  Ihrow-off  sidings,  and 


CASif 

Hi 


6  Levev  IlydrauUc 
Interlocking  Machinv, 


ici: 


■WW 


fn^ulated  Section, 
1  iidle  or  viorc 
from  Gromfiiiij . 


:  Switches  ; 
Signals 


1^\_  Ho-nie  Si'g/ctil, 
JfiO  feet  or  more  fn 


^^  •Dtgtani  Sifjnal, 
1500  feet  or  more 


from  Hovu  Signal. 


!8' 


]  C6. 1  Train. from  B  hat  nt/M  of  way. 


I  G  ha%  right  of  way. 


Train. from  H  ?tas  right  of  itay. 


.S  .Y  .X  .W  8a(f«ih»a 
sj^nihiB  TJo-woidT 


.aocMbaoO  IsiaioVi 


=•■*•  ^.  ',i..j    ,  lioqii  ,.(1  io  .0  .H  .A  xaoi) gfiiii9«cnqq«  ai£i;t  A 

/f!aoi*J3inoJoJ8  Itiw  ,J>to  .0  ,d  .*  aoi^toaa  b»t£[ugitl  gnibnoqaaiioo 

'r>i,K)^i(ro  'iriJ  n-iJKW  ol  atdso  8ifJ  flf  loiijioaMani.  oiiJoalS  an  jnii 

.    .  i^i j;n;gi3  gaibaoqserioo  adi  i£sla  T^rUia  aaiU  uao  odw 

•»  "H  loJ  Idsii  ai  anirfiJ^isvs  li  .(8  ,T)  -lo  ,(8  ,6) 

i  1  srfi  qda  n«o  sd  3«l9  to  jgaieaois  ad*  lavo 


1)1   j'Jd  .X   bu*  .V/  «(«ioliY/<S   dooi  ,7uaLo  t   Imib  I  a|j5fljji8 
iiir,    t.-.rrf'-.r;    fto-woirij   lol   iaa  .S  faitu  .Y  aorioli'wa  ,aaii  aisat 

.lasafib  ifi  «  batt  ,f  ,8  ,E  >  ,8  «l4Bn3f8 
ijij;  .W  aorioJiwB   >IooI  ,trMo  t-  ba«  li  aUugia 
.fl!!  ,ivui;!j  -    fto-woid*  lol   ioa  .S  b:ui  .Y  aarfoiiwa   rmil  ai«fn 
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PLATE   II. 

PLAN  FOE  THE  PROTECTION  OF  RAILROAD  CROSSINGS  AT  GRADE. 
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